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3 BBEJIEH BIIEPBBIE

BBEJIEHUE

lym - ommH w3 Hamboiee pPacIpOCTPAHEHHBIX BPEIHBIX (DAaKTOPOB TOPOACKOW cpedsl. OmbIT
OKCIUTyaTalui METPOIOJMTCHOB ITIOKa3ajl, YTO OHH ABJIAKOTCA MCTOYHUKOM HMHTCHCHBHOI'O IIyMa Ha
MIOBEPXHOCTH 3€MJIM B OKPY>KAIOLIEH JKUIION 3aCTpOMKE, HA MMPOU3BOJICTBEHHON TEPPUTOPUU U BHYTPH
caMuX COOPYKEHHH B TEX CIydasX, KOIZa HE IPUHATHl COOTBETCTBYIOIIUE MEPHI MO €r0 CHIKEHHIO.
BHenpenre HOBBIX TEXHOJIOTHYECKHX TPOIECCOB, POCT MOIHOCTH M OBICTPOXOIHOCTH MEXaHUIECKOTO
000pyIOBaHUs, MEXaHU3alUMs NPHUBEIN K TOMY, YTO B IPOLECCE CTPOUTENHCTBA M SKCIUTyaTaIlHH
00BEKTOB METPOIIOJMTEHOB HACeJIeHHE II0/IBEpraeTcs BO3JCHCTBHUIO IIyMa BBICOKHX YPOBHEH.
[TpoGnema GOPHOBI € IIyMOM SIBJISIETCSI HEOTHEMIIEMON YacThIO OXPaHbI TPYJa U 3aIUThHl OKPYKAIOIIEH
Cpenpbl.

I/IH)KCHCpHI)Ie 06'I)CKTI>I METPOIOJUTEHOB ABJIAIOTCA OAHUMU HU3 OCHOBHBIX HCTOYHHMKOB IIyMa B
KPYIHBIX ropojax. MHOro myma co3Jaf0T CTPOUTENbHbIC IIIOMAAKHA U 3JEKTPO/IENO, TaK KaK MpH UX
9KCIITyaTalid pPaboTalOT pa3NUyYHbIC MAIIMHBI, MEXAHWU3Mbl M YCTAHOBKH, KOTOpPBIE SBISIOTCS
WHTEHCUBHBIMM MCTOYHHKAaMM KaK IIyMa, TaK ¥ BHUOpaluu. BbIcOkas cTemneHb KOHLEHTPALUH 3THX
HCTOYHHMKOB Ha CPAaBHUTEIILHO HEOONBIION TEPPUTOPUH IIPUBOAUT K TOMY, YTO B OKPYKAIOIIYIO CPEdy
NPOHUKAET LIYM BBICOKOW WHTEHCUBHOCTU. M3 Bcero MHOrooOpasuss MamlMH W MEXaHHU3MOB,
paboraronux Ha 00bEKTaX METPOIOJIUTEHOB, B KaUeCTBE CTOYHUKOB IIIyMa, OKa3bIBAIOLIMX Hauboee
HeOIaronpuaATHOE BO3JCHCTBHE HAa OKPYKAIOLIYIO Cpedy, CIEAyeT B IEpBYIO Odepelb BBILACIUTH
MOIIHOE BEHTHIISILIMOHHOE O0OpYZOBaHHE, OCOOEHHO KPBILIIHbIE BEHTHJISITOPbI M KOMIIPECCOPBI.
CBs3aHO 3TO € TEM, YTO IOMHMO TOTO, YTO IIYM OT 3THUX HMCTOYHHUKOB, OCOOCHHO yCTaHABINBAEMBIX
OTKpBITO, SIBIAETCA AOCTAaTOYHO WHTEHCHBHBIM, HOPMBI Ha €ro [ONMYCTHMbIC 3HA4YEHHS - Ooiee
KECTKUE.

JpyrumMu MCTOYHUKAMU HEOJIAroNpHsATHOTO aKyCTHYECKOTO BO3AEHCTBHUS SIBISIOTCS PabOTAIOMINi
Ha 00bEKTax TpaHCHOPT (0OCIy>KHBAIOIME CTPOMILIOMAAKU OOIbLIErpy3Hble aBTOMOOMIN U IO€3[a
JIEKTPOJICTIO) U CTPOUTENBHBIE MEXaHU3MBI (IKCKABaTOPbI, OyiIbI03€pbl, MOIBEMHBIE KPAaHbI U T.I1.).
OCOOGEHHOCTBIO 3THX HUCTOUYHHKOB SIBIISETCS TO, YTO OHH PabOTAIOT HAa OTKPHITOM IPOCTPAHCTBE, UTO
CUJIBHO 3aTpyAHACT CHUIXCHHUE HUX IOyMa CTPOUTCIbHO-aKyCTUYCCKMUMU METOdaMU. K rpynme
MEXaHM3MOB TOBBIIIEHHOTO aKyCTHYECKOTO pHCKa CIIEAyeT OTHECTH Takxke 000pyJoBaHHE
MIPOM3BOJCTBEHHBIX MAacCTEpCKHX, TpPY30BbIE€ IIOJBEMHHMKHM U ScTakagsl. Kpome Toro, d9ro
BBIIICYKA3aHHbIE UCTOUYHUKHU CO3AAI0T B OKPY)KAIOLIEHW 3aCTPOMKE MOBBIIICHHBIE YPOBHHU IIIyMa, 4acTb
ux (HampuMep, moe3za MeTpo) paboTaeT B KPYIJIOCYTOUYHOM pEXHME, YTO B OOJBIIMHCTBE CIydacB
MIPUBOJMT K HAPYIIEHUIO IIYMOBOTO KOM(OpPTa B HOUHOE BpeMsl. DTOT IIYM BBI3BIBAET CIIPABEJIMBHIC
xajo0bl HaceneHus. [TonoxxeHne ycyryoisieTcsi TeM, 4TO B MPOEKTaX CTPOUTENILCTBA U MPOM3BOACTBA
paboT He ynenseTcs TOJKHOE BHUMaHHUE BOTIPOCaM CHIDKEHHS ITyMa.

B HaCTOAIIEM CBOI[C IpaBuJI MPUBCIACHBI CBCIACHUA 06 HCTOYHHUKAX MIyMa, PpacIiOJIOKCHHBIX
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MPEUMYIIECTBEHHO Ha CENUTEOHOM TEPPUTOPHH, IPUMBIKAIOIICH K JIMHUSAM Ha3eMHOTO U MOA3EMHOTO
METPONOJIUTEHA. 37eCh M3JI0KEHBl TaK)Ke METOAbl pacueTa M OLEHKH YpPOBHEH IIymMa M CHOCOOBI
pa3paboTKH MIYMO3AIIUTHBIX MEPOTIPUSATHI OT 0OBEKTOB METPOIOJIUTEHA.

B Ceome mpaBua pacCMOTPEHBI BONPOCHI  AKYCTHYECKOI'O  IPOEKTHPOBAHUS  CTaHIMH
METPOIOIUTEHOB, B TOM YHCIIE MPOOJIEMBI OOECHEYEHUS] aKyCTHYECKOro KoM(opTa B ITOA3EMHBIX
BECTHOIOISIX M Ha miatdopMax. B cBA3M ¢ 3TUM OH BKIIOYaeT OOLIM IUIaH M MOCIEI0BAaTEIbHOCTh
aKyCTHYECKHX  pacyeToB, METOAbl  ONTUMH3AIMHM  aKyCTHYECKHX  I1apaMeTpoOB,  METOJHKY
IEKTPOAKYCTHYECKHUX PACUETOB, a TAKXKE PEKOMEHIALUH 110 ONTHMAIIBHBIM CII0cO00aM IPHUMEHEHUS 1
TUNIAM aKyCTUYECKUX MaTepUaJIOB U KOHCTPYKIIHIA.

B CBope mpaBuil pacCMOTPEHBI TaKXe BONPOCHI KOHTPOJS IIyMa, CO3aBAEMOr0 B IOMEIEHHSX
KWJIBIX ¥ OOIIECTBEHHBIX 3/IaHUH MPH ABWKCHHUHU MTOE3/I0B B METPOIOIUTEHAX, OCYIIECTBISIEMOTO IpH
IIpUEMKe B SKCIUTyaTaI[I0 HOBBIX JMHUH. B oTinune oT AefCTBYIOINX HOPMATUBHBIX TOKYMEHTOB IO
mmepernio u omenke myma (IOCT 23337, TOCT 20444) B Hacrosimem CBoje TpaBHJI YyYTCHA
cnenuduKka METPOIIOJINTEHOB, COCTOSIIAs B TOM, YTO HIyM, T€HEPHPYEMbIH NPU IBMKCHUH ITTOE3/0B,
HOCHT HETIOCTOSTHHBIH ITPEPBIBUCTHIA XapaKkTep U IIOBTOPSETCS C IEPUOJIOM, ONPEEIsIeMbIM TpaduKoM
JIBIDKCHUSI T0e310B. Metonsl, ycraHoBieHHble CBOJOM MpaBmi, MO3BOJSIOT 110 H3MEPEHHSM,
BBITTOJIHEHHBIM B T€YEHHE OJHOTO (PMKCHPOBAHHOTO PEXHMMA JABHKEHHS TT0€3/I0B, ONPECIUTh YPOBHH
IIyMa, XapaKTepU3yolUe IpyTue pexuMbl. OTO JaeT BO3MOXKHOCTb OLIEHUTh IIyMOBOE BO3/EHCTBUE
He ToJBKO 3a 30 MMH peanu3aiy pexXuMa Hanbojiee MHTEHCHBHOTO JBHKECHHUS TOE3/0B, HO TAaKKe 3a
ycranosiaennoe CH 2.2.4/2.1.8.562 [1] cymmapHOe BpeMsi OLIEHKU IIyMOBOI'O BO3JCHCTBUS B TCUCHHE
s (16 9) u HOuw (8 ).

CBon mpaBuin pa3paboTaH Ha OCHOBE COOTBETCTBYIOIIMX PYKOBOACTB, ITOATOTOBIICHHBIX
Bubpoakycrrnueckoit maboparopueir MOO "TonHenpHast acconuanus” ¥ MPOIIEIIINX arnpoOaIiio Ha
JMHUSX MOCKOBCKOTO METPOIIOJINTEHA.

OH npenHa3HayeH Uil apXUTEKTOPOB, MH)XEHEPOB M TEXHUYECKUX PaOOTHHKOB, 3aHMMArOIIUXCS
MIPOEKTUPOBAHNEM, CTPOUTENHECTBOM M IPUEMKOW HOBBIX M PEKOHCTPYKIHEH AEHCTBYIOMNUX OOBEKTOB
METPOTIOJINTEeHA, a TAKXKe UX IKCIUTyaTaruen.

CBox mpaBUI BXOJUT B KOMIUIEKC HOPMATHBHBIX IOKYMEHTOB, IOJTOTOBIEHHBIX B CBS3H C
paspabotkoit CHull 32-02 "Metpomomutensl". OH MOXET HCHOJB30BATECS TaKKe TPH
MIEPHOANIECKOM KOHTPOJIE ACHCTBYIOMNX JTMHIHA METPOIIOIUTEHOB.

B pazpaboTke nanHoro CBosa npaBuil NPUHAMAIIH yIacTHe:

PYKOBOIUTENs Pa3pabOTKH - 3aB. BHOpoakycTmueckod mnaboparopueii TAP, kaHa. TexH. Hayk
C.A.KocrapeB, HayuHbIi1 KOHCYABTAHT - I-p (hu3.-Mat. HayK, npodeccop C.A.Pridax;

OTBETCTBEHHBIE WCIIOJHUTENN - TJIABHBIH HAay4YHBIA COTPYAHHUK, I-p TEXH. HAyK, WIEH-KOP.
Mertponornueckoit akagemuu (pasmenst 1; 2; 3.1-3.3.6; 3.5, mpunoxenus K, 3) U.E.IlykepHukos,
BeAYLIMI HAy4YHBIH COTPYAHUK, KaHaA. (u3.-mar. Hayk B.H.Anekcees, Beayuii Hay4HbId COTPYAHUK,
KaH. TeXH. HayK (pa3mensl 1, 2, 4, npunoxenus ['-E, 3) X A.Illupxerkuii.

1 OBJIACTh IPUMEHEHUSA

Hacrosiumit  CBOX TpaBWiI PacmpOCTPAHSACTCS HA MCTOYHHKH IIyMa, HCIIOIb3YeMble IPU
CTPOHTENBCTBE M IKCIUTyaTAllnd OOBEKTOB METPOIOIHUTEHOB, TAKUX, KAK CTPOUTEIBHBIC IMIIOMIAIIKH,
9JIEKTPOJIETIO, BECTUOIOIM CTAHLIMM, 8 TAKXKE HICKTPOIOE3/a.

CBom mpaBun ycTaHaBIMBaeT TpeOOBAaHMS, KOTOPBIMH CIIEAYET PYKOBOICTBOBATHCS —MPH
BBITIOJIHEHHH aKyCTHYECKUX PACYeTOB O OIEHKE CTEMCHH LIyMOBOTO AWCKOM(OpTa Ha CENUTeOHON
TEPPUTOPHH, PACIOJIOXCHHOH B OKPECTHOCTH OOBEKTOB METPOMOJMUTCHOB, W TIPH pPa3paboTKe
MEpOIPHATHI 11 OOeceveHus AOMYCTUMBIX YPOBHEW IIyMa, PEerIaMEHTHPYEMbBIX CaHHTApHBIMU
Hopmamu CH 2.2.4/2.1.8.562-96 [1].

B HeM pgaHa eauHAas METOAMKA aKyCTHYECKOTO MPOCKTUPOBAHMS M METOIBl apXUTEKTYPHO-
aKYCTHUYECKHX, CTPOUTEIBbHO-aKyCTHYECKUX M JJIEKTPOAKYCTHYCCKMX pPACYETOB OCHOBHBIX THIIOB
MOMEIIEHHUH, TPEACTABISAIONINX MOA3EMHBIC BECTHOIOIHN CTAHIINKA METpPOmoauTeHa. K HUM OTHOCSITCS:
[POMOPLHOHATBHBIC TOMELICHUSI Pa3sHOro 00beMa 0e3 aKyCTHYECKOTO pa3feleHHsl LEHTPAIbHOTO
BeCTHOONISI M MOCAA0YHBIX IUIAT(HOPM; MPOHOPLUOHAIBHBIC MOMEIICHHS C Pa3[CIeHHEM OOIIero
o0beMa CTAaHIMHM HAa CHUCTEMY CBS3aHHBIX aKyCTHYECKHMX OOBEMOB; HCIPONOPLHOHATBHBIC
HOMEIIEHHsT C pa3Hoii (OpMOi MOTOJKOB (IUIOCKHME WM CBOMYATHIC), C EAMHBIM aKyCTHIECCKUM
00BEeMOM; TUCTIPONOPIIMOHAIBHBIC TMMOMENICHHS C pPa3HOoil (HOPMOH MOTONKOB M aKyCTHYCCKUM
pasneneHreM oOmero oObeMa CTaHIMA HA UEHTPAJIbHBIA HW OOKOBBIE OOBEMBI; 3aKpPBITHIC W
MOJTY3aKPBITHIC CTAHIINK B YPOBHE MOCAMOYHBIX TTATHOPM.

CBOZ TIpaBMII YCTAaHABIMBACT TAK)KE METOIBI M3MEPEHHs W OICHKH IIyMmMa, CO3IaBacMOro B
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MTOMEIICHUAX JKHIIBIX U OOIECTBEHHBIX 3IaHUI OT JABWKCHHUS MOE3/I0B B METPOIOJIUTEHAX. M3MepeHust
BBIMOJTHSIIOT C IEIBE0 KOHTPOJIS IIyMa, CO3/IJaBAEMOT0 B IMOMEIICHHUSX KHIIIBIX M OOIIECTBEHHBIX 3IaHUN
TIPY IBHKEHUH TTOE3/I0B B METPOIIOIMTEHAX, HA COOTBETCTBHE JOMYCTUMBIM YPOBHSM 10 [1].

2 HOPMATHUBHBIE CCBUUIKHA

B nacrosmem CBojie paBuiI HCIOJIB30BAHBI CCHIIKU HA CIEAYIOIUE TOKYMEHTHI:

I'OCT 12.1.036-81 CCBT. Illym. [lomycTrMBble YPOBHH B XKUJIBIX M OOIIECTBEHHBIX 3aHUSIX

I'OCT 11214-86. OkHa ¥ OaJKOHHBIE ABEPU JIEPEBSIHHBIC C JIBOWHBIM OCTEKJIICHHEM JUISl JKHJIBIX U
00IIeCTBEHHBIX 3/1aHUH. THITBI, KOHCTPYKIHUS U Pa3Mepbl

T'OCT 17187-81. lllymomepsl. OOIIIHE TEXHUYESCKHE TPSOOBAHHS U METO/IbI UCIIBITAHUI

I'OCT 20444-85. lllym. TparcropTHBIE TOTOKH. MeTOABI ONpeAeTIeHUs IITyMOBON XapaKTepUCTUKU

T'OCT 23337-78. llym. MeToapl W3MepeHus IyMa Ha CETUTEOHON TEPPUTOPHUN U B TIOMEIICHHUIX
XKUJIBIX M OOIECTBCHHBIX 3aHUI

I'OCT 23941-2002. Illym mammH. MeToApl OIpeAeneHusl IIyMOBBIX XapakTepucTuk. OoOmme
TpeOOBaHUS

T'OCT 24146-89. 3putenbHblc 3a7bl. MeTO1 H3MEPCHUS BPEMEHH peBepOepaiu

I'OCT 24699-2002. boku OKOHHBIE IEpPEBSIHHBIE CO CTEKIIONaKeTaMu. TeXHUYecKUe YCIOBUs

I'OCT 25902-83. 3putensHble 3a70b6l. MeTo onpeeneHns pa300purnBOCTH peUH

CHulI 23-03-2003. 3amura oT nryma

CHull 32-02-2003. MeTpormonnTeHb!

3 AKYCTUYECKHE PACUETBI U BBIBOP MEPOITPUSTHM IO CHUKEHUIO
IIIYMA HA CEJJMTEBHOM TEPPUTOPAU OT HCTOUYHUKOB, PACIIOJIOKEHHBIX
HA HABEMHBIX OBBEKTAX METPOIIOJIMTEHOB

3.1 O01Me Mmoo KeHus

3.1.1 McroynnkaMy IrymMa Ha Ha3eMHBIX OOBEKTaxX METPOIIOIUTEHOB SBISTFOTCS:

- [10€3/1a METPOIIOJINTEHOB;

- TPAHCIIOPT;

- BEHTWIAIIMOHHOE 000pyJOBaHHE 1 KOMIIPECCOPHI;

- TEXHOJIOTHYECKOe 000pY/I0BaHUE;

- TUTOLA/IKH [IOTPY30-Pa3rpy304HBIX PadoT;

- CTPOUTCIIbHBIC MAIIMHBI U MCXaHU3MBI.

Ilo XapakKTepy M3MEHCHUA BO BPEMCHH IIYMbI OAPA3ACIIAIOT Ha IOCTOAHHBIC U HEIIOCTOAHHLIC, B
3aBUCHMOCTH OT TOTO, U3MEHSETCS JI YPOBEHB 3BYKa 3a BpeMsI HaOMoAeHHUS He Oornee nin Oomee 4emM
Ha 5 nbA mTpum u3MepeHWsX Ha BPEMEHHOW xapakrepucTmke 'MmemieHHo" mymomepa [1]. K
MOCTOSIHHBIM IIIyMaM MOTYT OBITh OTHECEHbBI, HalpuMep, IIyMbl BEHTHISIHMOHHBIX CHCTEM,
KOMITPECCOPOB, TpaHC()OPMATOPOB, K HENOCTOSHHBIM INyMaM - MIyMbl aBTOMOOWJIBHOTO U
KEJIE3HOJIOPOKHOTO TPAHCIIOPTA, 3eMJIEPOIHBIX MAILIMH, TOIbEMHBIX MEXaHU3MOB H T.II.

3.1.2 Pa0oTHI 10 CHIYKEHUIO [IIyMa OCYIIECTBIISIOTCS 110 CIIEAYIOIMM OCHOBHBIM HalPaBICHUSIM:

- B UCTOYHHUKAX ITyMa KOHCTPYKTUBHBIMHU METOAAMH (CO3}13.HI/IG U NPUMCHCHUEC MaJOIIyMHBIX
arperaToB U SKUMaxeH);

- aIMIHHACTPATUBHBIMU METOIAMH (PETrIaMEeHTaNsl BpEMEHH padOThl HCTOYHHUKOB IIIyMa);

- Ha TYTH PaclpoOCTPaHEHHUs IIyMa OT HCTOYHHMKA O OOBEKTOB IIyMO3ALIUTHI apXUTEKTYPHO-
TUTAHUPOBOYHBIMU M MHXCHEPHO-CTPOUTEIIBHBIMIA METOZAMH U CPEJICTBAMH.

Hacrosmuii CBox mpaBuil paccMaTpHuBaeT INIaBHBIM 00pa3oM CpEIICTBA CHIXKEHHSI LIyMa Ha IyTH
€ro pactpoCTpaHEHHUS.

3.1.3 CpencrBa IIyMO3alIMTHI, CIIOCOOCTBYIOIIME OOECIIEUYEHHIO JIONMYCTUMBIX YPOBHEH IIyma,
cleyeT pa3pabaThiBaTh HA OCHOBE aKyCTHYECKUX PAaCcueToB.

3.1.4 HopMupyeMbIMH TlapaMeTpaMy MOCTOSTHHOTO IIyMa SIBIISIIOTCS YPOBHU 3BYKOBOTO JaBJICHHUS
L, nb, B OKTaBHBIX IOJIOCAX CO CpeAHEreoMeTpuueckuMu gactoramu 31,5; 63; 125; 250; 500; 1000;
2000; 4000; 8000 I'm [1]. Momyckaercss HCIONB30BaTh YpoBeHb 3Byka L,, nBA, B KadecTBe
XapaKTEPUCTUKH ITOCTOSHHOTO MINPOKOMOIOCHOTO IITyMa.

3.1.5 OueHka COOTBETCTBHS AOIYCTUMBIM YPOBHSIM JUIS MCTOYHHWKOB, CO3JAIONINX ITOCTOSHHBIHA
LIyM Ha 3allIMIIaeMbIX 00bEeKTax, MPOU3BOANUTCS O GopMyIie

ALc}mmp[ = Lcy.ui - L, , (3.1
rae Ley, i - CyMMapHbIid YpOBEHb 3BYKOBOI'O JIaBJIEHUS B i-i OKTaBHOW I0JIOCE YaCTOT B pacUETHOM
TOYKe (M3MEPEHHBIA WK pacCUnTaHHbIH), 1b:
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Iy oL
= T
L =101 > 110%™, (3.2)
7=l
N - 4uCII0 OHOBPEMEHHO PabOTAONIMX HCTOYHHKOB IITyMa;
L; - ypoBEHb 3ByKOBOI'O JJaBJICHHUS B i-ii OKTaBHOM I10JIOCE OT j-T0 UCTOYHHUKA LIyMa, Ab;
Lyon i - TOTYCTUMBIA yPOBEHB 3BYKOBOTO JIaBJICHUS Ha 3alIAIIAeMOM OOBEKTE B JAHHOW OKTaBHOW
niosnoce, n1b [1].
OIIeHKY COOTBETCTBHS IIIYMOBOI'O PEKHMa HOPMATUBHBIM TPEOOBAHUSIM JIOIYCKACTCS BEHIIONHATH
o opmyie

ALAcy.ump = LAcy.u - LAdon s (33)
rne Ly on - CyMMapHBIH YpOBEHb 3ByKa OT HCTOYHHKOB IIyMa B pacueTHOH TOYKe, IBA,
OIpEICICHHBIN C UCIOJIh30BAHUEM YaCTOTHOM KOppekimu A, K;, mymomepa (cm. Tabmuiry 3.1)
9
_ DXL +Eg ]
Lﬂ#:lm 1013210 : (3.4
=l

L4 oon - MOTYCTHMBIA yPOBEHB 3ByKa Ha 3aIIUIIaeMoM o0bekTe, 1bA [1].

Tabmuna 3.1 - OTHOCHTeIbHAS YaCTOTHAsI XapakTepucTuka A urymomepa no 'OCT 17187

CpeanereomeTpuieckas 31,5 | 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000
4acToTa OKTaBHOM 1MOJ0CHI, ['11
K., n1b -394 -26,2 | -16,1 | -8,6 | -3,2 0 +1,2 | +1,0 | -1,1

OtpunarensHoe 3HaueHne BenWYMH AL, ., XapakTepu3yeT OOeCHeueHHOCTh TpeOOBaHMI
CaHUTApHBIX HOPM [1] B pacyeTHOM TOUKe, TOJOKUTEIBHOE - HEOOXOJMMOE CHMIKEHHE YPOBHEH IIyMa,
KOTOPO€ MOXKET OBITh JIOCTUTHYTO CHM)KEHHEM H3JIy4aeMOro MCTOYHHKAMHU IIyMa WM ITOBBIILICHUEM
IIyMO3ALIUTHBIX Ka4eCTB CPEJICTB, NPENATCTBYIOLINX PACIPOCTPAHEHHIO IIyMa.

3.1.6 HopmupyeMbpIMH MapaMeTpaMH HEMOCTOSHHOTO IIyMa SBISIOTCS 3KBUBAJICHTHBIA L, o U
MaKCUMAJIbHBIA L4 mex YPOBHU 3BYKa, OBA.

3.1.7 Ilpu paboTe Ha OO0BEKTE METPOIIOJNTEHA HCTOYHHUKOB, CO3MAIONINX HEMOCTOSHHBIA IIyM,
OLIEHKA COOTBETCTBHSI HOPMAaTHBHBIM TPEOOBAHHUSIM BHITIOJHSACTCS IO hopMyIiam:

ALA 9KE CyM mp = LA K8 CcyM ~ LA K6 dons (3 . 5)

ALA max mp = LA max ~ LA max dons (36)

T€ L4 oxs cypu - OOLIMI YPOBEHb 3ByKa B pPAacuyeTHOIl TOUYKE, ONpeNessIeMblii Kak JdHepreTHyYecKas

CyMMa CyMMapHOIO YpPOBHS 3ByKa L, ., OT HMCTOYHHKOB ITOCTOSIHHOTO IIyMa, OIpPEAEeIEHHOI0 IO

¢dopmymam (3.2), (3.4), ¥ CyMMapHOTO SKBHBAJICHTHOTO YPOBHS 3BYKA L, s ow OT HCTOYHHUKOB
HETOCTOSHHOTO IyMa, 1BA

AL = 101g(10% o 4 10™ oo | 3.7)

Aoxecym

[Ipu 3TOM BHayane ompejeNseTcs CyMMapHbId ypoBeHb 1o (opmyiie (3.2), a 3aTeM BBINOJIHSETCS
koppekiwst 4 mo Gpopmyie (3.4).

CyMMapHbIH 9KBUBAJICHTHBIH yPOBEHD 3ByKa OT HCTOYHHKOB HEMOCTOSIHHOTO IITyMa PacCYUTHIBAIOT
o opmyie

Ly,

ME

Fil
=101g X 10% e,
Iz JZ_',I (3.8)

1€ L4 5 ; - SKBUBAICHTHBIM YPOBEHb 3BYKa OT j-I'O UCTOYHUKA HEMOCTOSHHOIO 1IyMa, 1BA;

N’ - 4YHCIO WCTOYHHKOB HEMOCTOSHHOTO IyMa, pabOTaloMMX B TEYCHHE BPEMEHHU OILCHKH
uryMoBoro Bozaeiictus (16 1 gaem, § 1 Houbto [1]).

OKBHUBAJICHTHBIN YPOBEHB 3BYKA L . ; OTIPEACTIIETCS KaK CpEeAHEe TI0 HHTEHCHUBHOCTH €T0 3HaUCHUE
3a BpeMs OLIeHKH T, T.€.

1z 0,12
- - Loy
L =100 [ —S710™% |
(3.9)
rae m - 4YucCJjio I/IHTepBaJ'IOB C paSHI/IIIHLIMI/I 3HA4YCHUSIMU ypOBH;I 3ByKa BO BpeMeHI/I T,
k
T - JUINTENBHOCTH HHTEPBAIa C YpOoBHEM 3ByKa L , .

3.1.8 Eciiu cyMMapHBIH IIyM B pacyeTHON TOYKE MPEBHIMIAET JOMYCTUMBIH YPOBEHD (ALcyy my i > 0
WH ALy ey mp > 05 AL s cyn mp > 0 AT AL g mp > 0), CIHCTYET OMPEAETUTH UCTOYHUKH TTOBBIIIICHHOTO
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IIyMa B JAHHOM PacyeTHOM TOYKE M I KAXKJIOT0 U3 HUX ONPEACTUTh TpeOyeMoe CHUKCHHUE IIyMa.
Tpebyemoe CHUMXKEHHE IIyMa CIEIyeT ONPEIENATh OTACIBHO I KAKJOr0 MCTOYHHKA W3 TPYII
OJTHOTHUITHBIX UCTOYHUKOB IIIyMa.
[Mpumedanne - OXHOTUIHBIMH CUYHTAIOT MCTOYHMKH, JUISI KOTOPBIX B PacCMaTPUBAaeMON pacyeTHOW TOYKe
YCTaHOBJIEHBI OJJUHAKOBBIE 3HAYECHHS AOMYCTUMBIX YPOBHEH LTyMa (HarpuMep, BEHTUIISTOPHI).

Tpebyemoe cHmkenne myma AL,, ; ONPEAETIIOT UIsl YPOBHEH 3BYKOBOTO IAaBJICHHS B PaCUCTHBIX
TOYKAaX [UISA KaXXIOW OKTaBHOM MOJIOCHI YaCTOT.

Ecnu rpynna oAHOTUIHBIX UICTOYHUKOB COJEPKUT UCTOYHUKH 1IyMa, YPOBHU 3BYKOBOT'O JIaBJICHHUS
B PacUCTHOHM TOYKE OT KOTOPHIX pa3yimuarorcs Ooiee yeM Ha 10 nb, Takyro rpynny pa3OHBarOT Ha JBE
NOATpYIIIbI: TMOATPYNITY HMWCTOYHMUKOB IIyMa, YPOBHU 3BYKOBOr'o [JaBJICHHUA OT KOTOPBIX B
paccmaTtpuBaeMoil pacueTHOU Touke He 6onee yem Ha 10 n1b oTIMYarOTCsl OT MaKCUMAaIbHOTO YPOBHS
3BYKOBOT'O JaBJICHUS B TAaHHOM pacueTHOH TOYKe, W MOATPYIILY OCTAIIHBIX HCTOYHUKOB ITyMa ¢ Oojee
HU3KAMH YPOBHSIMH 3BYKOBOT'O JaBJICHHUS.

Jiis KaXXIoro U3 MICTOYHUKOB TIEPBOI MMOATPYIIITEL BEIYUCIIIOT AL, ; 10 hopMyme

AL,,;=L;— Lo, + 101g ny, (3.10)
rne AL,,; - TpeOyeMoe CHIDKEHHE IITyMa, CO3/IaBaeMOe B PACUCTHON TOUYKE j-M UCTOYHUKOM, Ib;

L; - ypoBeHB 3BYKOBOTO AaBICHUS, Ib, CO3IaBacMBbIi B PaCICTHOW TOUKE j-M UCTOTHUKOM;

Loy - JOTYCTUMBIA YPOBEHb 3BYKOBOT'O JIABJICHUS HA 3alIUIIIAEMOM OOBEKTE B pacCMaTpUBaeMOU
OKTaBHOM 1oJjoce, 1b;

71| - YUCJIO UCTOYHUKOB 1IyMa B ONPEIEIIEHHON BbIIIE IOATPYILIIE.

JUid KaXaoro HMCTOYHMKA IIyMa BTOPOIl MOATPYNIBl pacdeT TpeOyeMOoro CHIDKEHHS IIyma
BEITIOJTHSETCS 10 (hopMyIIe

AL,,;=L;— Lo +10lg (n - ny) + 5, (3.11)
r7ie n - o0IIee YUCI0 MPUHAMAEMBIX B pacdeT UCTOYHUKOB IITyMa.

B n HE cnenyeT BKIIOYATh MCTOYHHKH IITyMa, CO3IAIONINE B PACUETHOI TOYKE YPOBHH 3BYKOBOTO
JTABJICHUS HIKE JOMTYCTUMBIX Ha BeTHUuHy ALj, KOTOpas ornpenensercs mo GopMyme

ALy=101gm, + 5, (3.12)

T/i€ M, - YUCII0 UCTOYHUKOB IIIyMa, YPOBHH 3BYKOBOT'O JJaBJIEHUS KOTOPBIX, MO KpaiiHeil mepe, Ha 10
b Menbwie Ly

3.1.9 PacyeTHble TOYKHM PEKOMEHJIYETCsl pacrojiaraTh Ha KpaTdalllieM pacCTOSIHUU OT Hamboliee
MHTCHCUBHBIX UCTOYHHKOB IIyMa Ha 00BEKTE METPOIOJIUTCHA, B HAM0OJIee XapaKTCPHBIX MECTaxX: IS
3MaHUHA ¥ COOPYXEHHUH B 2 M OT HapyXHBIX OIpakJaroIiX CTEH Ha BBHICOTE 1,5 M OT moja mepBoro u
MTOCTIETHETO 3TaXKa; ISl TEPPUTOPUIL HE MEHEE YeM B 2 M OT CTEH OKPY)KAIOIINX 3JaHAN M COOPYKEHUI
Ha BbICOTE 1,5 M OT HOBEPXHOCTH 3€MJIM; JAJsl MOMEIIEHWH B 2 M OT OKHa Ha Bbicore 1,5 M oT
TTOBEPXHOCTH TIOJIA.

3.1.10 OueHka ypoBHEH IyMa B PAacCUETHBIX TOUYKAaX JOJIKHA BBIMOJHITHCS AJIs JTHEBHOTO W
HOYHOTO Teprosia cyTok (¢ 7 mo 23 au ¢ 23 no 7 4 [1]) 1 yYUTHIBAaTh MAKCUMAIEHYIO WHTCHCHBHOCTD
YpOBHSI 3ByKa HCTOYHUKA B TEUYEHHE IOIYy4acoBOro mnepuoga BpemeHH. OIEHKY 3allyMJICHHOCTH
31aHUi U TEPPUTOPUN OT HCTOUYHUKOB IIyMa Ha OOBEKTaX METPOMOJUTEHA JUIsl THEBHOTO Mepuojia
CYyTOK PEKOMEHAYETCS BBIONHATH Ul YCIOBHHA Hambojiee WHTCHCHBHOW paboOTHl 000pYIOBaHHA
(mampuMmep, MpH IBWKEHUH T0e3M0B MeTpo B '"dac muk"). OIEHKY ypOBHSA 3ByKa B IOMEIICHUSX,
00CCIICUCHHBIX TPUBOTHONW BEHTWIANHEH, HEOOXOAWMO BHINNONHATH C YYETOM 3BYKOH3OJSINH
3aKpBITOTO OKHAa. B OCTaJpbHBIX CIydasX PEKOMEHAYETCS YYHUTHIBATH 3BYKOHM3OJSIHIO OTKPBITOM
(GOpTOUKH, CTBOPKH WK (hpaMyTH, KOTOPYIO JJIsl OICHOK MpUHUMarOT paBHou 10 nb.

3.1.11 HeoOxomuMmble aKyCTUYECKHE PACUYETHI U MPEIJIOKCHHS IO OOCCICUYCHHUIO JOIMYCTHMBIX
ypOBHefI mymMa pEKOMEHAYETCA BKIIIOYATh B COCTaB HpOCKTHOfI JOKYMCHTAIIUM Ha BCEX OCHOBHBIX
CTaUAX IIPOEKTUPOBAHHS.

3.2 Bb10op pacueTHBIX TOUYEK

3.2.1 Ipu BEIOOpE pacyETHBIX TOYEK CICAYET YUUTHIBATH CICAYIOIINE JAHHBIC:

- pacCTosHME OT 3allUIIaeMbIX OT IIymMa OOBEKTOB JO TpaHUIBl TEPPUTOPHU OOBEKTa
METPOIOJINTEHA,;

- pacrosyioXXeHHue HanOoJiee MHTCHCHBHBIX MCTOYHHMKOB IIyMa Ha TEPPUTOPHUH OOBEKTa U (PakTop
HaIpaBJICHHOCTH MX M3JTy4CHHS;

- HaJIM4We SKPaHUPYIOMIMX 3aHUN U COOPY)KEHHUIT Ha IIyTH pacpOCTpaHEeHHs IIyMa;

- Ha3Ha4YCHNE 3alIMIIAeMbIX OT IIyMa OOBEKTOB.

3.2.2 B COOTBETCTBHU C BBIILICYKa3aHHBIMH JaHHBIMH COBOKYIIHOCTH PACYETHBIX TOYEK Oyjer
BKJIIOYATb!
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a) TOYKY, IPUBA3aHHYIO K 3aIlMIAEMOMY OT IIyMa OOBEKTY, OJIMKaiIieMy K rpaHHIle TEPPUTOPHU
00beKTa METPOIIOJINTEHA,;

0) TOuUKM, TPUBS3aHHbIE K 3allUIIaeMBIM OT IIIyMa OO0beKkTam, OmKalmuM K Haubojee
WHTEHCHUBHBIM, HE DKPAaHUPYEMbIM HCTOYHUKAM IIyMa;

B) TOYKH, HPHUBS3aHHBIE K ONIDKAHIIMM K OOBEKTY METPOIOJUTEHA, 3alIMINACMbIM OT IIyMma
00BbeKTaM, K KOTOPBIM NPEABSABIAIOTCS Oosiee KeCTKHE TPeOOBaHUS HA JOIYCTHUMBIH ypOBEHb LIyMa,
YeM BBHIOpaHHBIE B COOTBETCTBHHU C PEKOMEHIAINSMH a), 0).

3.2.3 JIng omeHKH OOMyCKaeTcs BHIOMPATh pacueTHBIC TOYKH Ha TEPPUTOPHH 3aCTPOHKH B 2 M OT
(bacaoB BEIOpaHHBIX OOBEKTOB 3aIIMTHI OT IIyMa Ha YPOBHSX IIEPBOTO M MOCIIEIHETO ATAXEH.

3.3 Pacuer o:xuiaeMbIX YpPOBHeii IIyMa 0T CTAlMOHAPHBIX 00bEKTOB

3.3.1 UcxoaHbIe JaHHBIE

3.3.1.1 Ins pacdera OXHMIaeMbBIX YPOBHEH IIyMa B PacueTHHIX TOYKAX HEOOXOIMMBI CIIEIyIOIIIe
HCXOJHbIE MaTepHaIbl:

a) CHUTYallMOHHBIH IUIAaH TEPPUTOPUM OOBEKTA METPONOJIMTEHa CO BCEMH 3IaHHSIMH H
COOPYXEHUSMU U TIPUIIETAIONICH 3aCTPONKON;

0) crienm¢ukanust 000pyA0BaHUS U €ro NapaMeTpbl, HEOOXOANMBIE JUIsl aKYCTUYECKHX PacyeTOB:

- JUI1 TEXHOJOTMYECKOTO OO0OpYIOBaHMA - THUI W 3HAUYEHHUS YpPOBHEW H3IydyacMoi 3BYKOBOM
MOMIHOCTH WJIU 3KCHECPHUMCHTAJIBLHBIC 3HAYCHUA ypOBHefI 3BYKOBOTI'O JAaBJICHUSA B OKTABHBLIX I10JIOCAX
JacToT;

- A7l BEHTWIALMOHHOTO OOOpYZOBaHMS - HOMEP BEHTHISATOpPA, €ro K.IIJ., YacTOTa BpAIICHHSA
pabodero xojeca 1 ero AnaMeTp B MPOIEHTaX OT HOMHHAIFHOTO, PAcX0/l BO3yXa M HAIIOP €ro MOTOKa;
JUIS KPBIIIHBIX BEHTHJISITOPOB - OKPY)KHas CKOPOCTh M JMaMeTp pabouero Koiseca; AJISl BBITSHKHBIX
BEHTCHUCTEM - O0ILas JUIMHA BO3AYyXOBOJA OT BEHTHJISTOpPA IO BHIOPOCHOTO OTBEPCTHUS, pa3Mephl ero
MIONIEPEYHOT0 CEUSHHUS (JUaMeTp), KOJIMYECTBO U XapaKTep MOBOPOTOB M PACIIUPEHHH;

- IS HWCTOYHHUKOB HETOCTOSHHOTO ITyMa, (YHKIHMOHUPYIOIIMX Ha TEPPUTOPHHA OOBEKTa
METPOIIOJIMTEHA BHE prLITHﬁ, - OKBUBAJICHTHBIC 1 MaKCUMaJIbHBIC YPOBHU 3By'KOBOI>1 MOIIIHOCTH,

B) MECTOTIOJIOKCHNE YCTAaHOBKHU IIyMHOTO OOOPYIOBaHHS M HapyKHBIX OTBEPCTHI BEHTCHUCTEM H
YIJIBI MEXAYy HOPMAISIMH K HapyKHBIM OTPaKICHHUSM, 38 KOTOPBIMH HAaXOAUTCS 3TO 000OpyZOBaHNE
(HOpMaJIsIMU K Hapy>KHBIM OTBEPCTHSIM BEHTCHUCTEM), M HAlIPaBJICHUSIMH B PACUETHYIO TOUKY (PUCYHOK
3.1);

I') BBICOTa W IIMPHHA dKPAHUPYIOMINX 3[JaHUH U COOPYKEHHUH - JUIS OLEHKH BEITUYUHBI CHIKCHUS
YPOBHEH 3ByKa 3a CUeT 3KpPaHHUPOBAHUS;

1) XapaxkTep U Mepruo/Ibl pabOTHI IIyMHOTO 000pYIOBAHNS.

TMomeweHne

S - ICTOYHUK IIyMa; R - pacueTHAas TOYKa
Pucynok 3.1 - Cxema 151 onpezieieHus: yriia ¢ Mex 1y HOPMAJIbIO K HAPY)KHOMY OIPaXKIECHUIO
1 HAIIPaBJICHUEM B PACUCTHYIO TOUKY

3.3.2 DTansl pacyera
3.3.2.1 AKyCTUYECKHUI pacyeT COCTOUT U3 CIEAYIOLIUX OCHOBHBIX JTaIOB:
a) BBISIBJIICHHE MCTOYHHKOB IIyMa M MPEABAPUTEIBHOE PAHKMPOBAHUE MX IO YPOBHIO M3IIydacMOH
3BYKOBO MOIIHOCTH;
6) BEIOOp pacyeTHHIX TOUCK;
T') OTIpeieNIeHHe YPOBHEH IIIyMa B PACYETHBIX TOUKaX;
1) onpezierieHre TpeOyeMOro CHIKEHHUS YPOBHEH IIyMa B PACYETHBIX TOUKaX.
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3.3.3 Pacuer ypoBHeii 3ByKOBOI'0 1aBJIeHUS
3.3.3.1 YpoBeHb 3BYKOBOI'O JaBJIEHHS B OKTaBHBIX II0JIOCAX YacTOT B PAacUYEeTHON TOYKE Ha
TEPPUTOPUH 3aCTPOUKHU TPH KCTOYHHKE IIIyMa, PACIIOIOKECHHOM OTKPBITO, OTPEACIISIOT 110 (hopMyIie

Li=Ly+101g®d;—101gQ - AL, (3.13)
rae Ly - ypoBEHb 3ByKOBOM MOILHOCTH HCTOYHUKA IIIyMa B i-i OKTaBHOM II0JIOCE 4acToT, Ab;
®; - ¢akTOp HANpPaBICHHOCTH HCTOYHHKA IIlyMa B [-i OKTaBHOM mosoce wyactor. s

HEHAaIpaBJIeHHBIX UCTOYHUKOB P = 1;

Q - IPOCTPaHCTBEHHBIH Yroil M3Iy4eHHUs 3BYKa, HPHHIMAEMbI OT HCTOYHHKOB, PACIIOJI0KEHHBIX B
OTKPBITOM IIPOCTPAHCTBE, - ) = 4T, HAa MOBEPXHOCTHU TPYHTA WM OTPAKIAIOMINX KOHCTPYKINH 31aHNH
U coopyxeHHH - Q = 2T[ B ABYXI'PaHHOM yriie, 0Opa30BaHHOM OIPAKIAIOIIMMH KOHCTPYKIHSAMH
3[JaHUI ¥ COOPYXXECHUI M TIOBEPXHOCTBIO IPYHTA, - Q = T[ B TPEXTPaHHOM yIJIe, 00pa30BaHHOM STHMH
e TTOBEPXHOCTAMH, - Q =T/ 2;

AL; - cHWKEeHHE YpOBHS 3BYKOBOT'O JIaBJieHUs, 1B, B i-i OKTaBHOH IOJIOCE YacTOT Ha IyTH
pacipocTpaHeHus 3ByKa OT UICTOYHMKA [IIyMa JI0 pacdeTHON TOUKH.

[Nopsimok ompezneneHus] 3HaYEHWH ITYMOBBIX XapaKTEPUCTHK WCTOYHHMKOB IIyMa YCTaHOBJICH B
3.3.4.

B obmem cinydae AL; yduThIBaeT pazivdHbie (paKTOPHI, BIUSIONIME HA MHTEHCHUBHOCTH 3BYKa, M
paccuuThIBaeTCs 10 GopMmysie

AL = ALpaci + ALy i + ALepi + ALakpi + ALy is (3-14)

ALpa(-i - CHOKCHHE YPOBH 3BYKOBOI'O JIaBJICHUA B 3aBUCUMOCTH OT PACCTOSHUA MEXKITY UCTOYHUKOM
IIyMa U pacyeTHON TOUYKOM, CBA3aHHOE C pacXOXAEHUEM 3BYKOBOI BOJIHBI B IPOCTPAHCTBE, Ab;

ALy i - CHUXKEHHE YPOBHS 3ByKOBOTO JAaBJICHUS, CBSI3aHHOE C IMOIVIONICHUEM 3BYyKa B aTMocdepe,
ab;

AL,,; - cCHIDKCHIE YPOBHS 3BYKOBOTO JaBJICHUS, BBI3BIBAEMOE BIIMSIHUEM TPYHTA, 1b;

AL, ; - CHI)KEHHE YPOBHS 3ByKOBOT'O JIaBJICHHS 3KpaHamH, 1b;

AL,y i - CHIDKEHHE ypOBHS 3BYKOBOTO IABJICHHS 3a CUET JOIOJHHUTENBHBIX (haKTOPOB, KOTOPHIE
MOT'YT BKJIfo4ath B ce0st: AL,,, - OTpayKeHUe 3ByKa OT 31aHuil; AL,., - CHWKEHHE TI0JIOCAMH 3EJIEHBIX

Haca)I(Z[eHPlﬁ; ALa, - CHMIXXCHHC BCJICACTBHUC OrpaHUYCHHA YyIJla BUAUMOCTH 00beKTa u3 pacquHoﬁ

TOYKH U T.II.

Iopsnok pacuera cnaraembix B hopmyie (3.14) paccmorpen B pasaenax 3.3.5-3.3.9.

[Ipumeuanus

1 3navenus cnaraembix B opmyie (3.14) st JIOKaTBHBIX HCTOYHHKOB ITyMa ONPEEISIOT B COOTBETCTBUH C
metoaamu CHull 23-03, ICO 9613-1 [2], UCO 9613-2 [3], pyxoBoacts [4], [S] u Pekomennanuii [6].

2 Kaxpoe ciaraemMoe JOJDKHO PacCUMTHIBATHCS B OTACIBHOCTH M TaKUM 00pa3oM, Kak OYyATO OCTalbHbBIC
COCTABJISIIOLINE OTCYTCTBYIOT.

3 Cnaraembie B Qopmyne (3.14) sBASIOTCSA MOJOXKHUTENBHBIMU, €CIM OHHM NPHBOMAAT K CHIDKCHHIO YPOBHS
3BYKOBOTO IaBJIEHMS. B ToM ciydae, eciii ypoBeHb 3BYKOBOTO JaBJICHHS YBEIMUMBAETCS, TO CIaraeMoe JOJDKHO
UMETh OTPHULIATEIIbHBIN 3HAK.

3.3.3.2 lns UCTOYHUKOB ILIIyMa, PAaCIHOJI0KEHHBIX B MIOMEUICHUAX, YPOBEHb 3BYKOBOTO JaBJICHUS L,
B OKTaBHBIX TII0JIOCAX YAacTOT B PAacuyeTHOW Touke ompenensior no dopmyne (3.13). Ilpu stom
HE00XOINMO 3aMEHHUTH B HEHl YPOBEHB 3BYKOBOI MOIIHOCTHU Ly; HA YPOBEHB 3BYKOBOW MOITHOCTH Ly
B i-il OKTaBHOH IOJIOCE YAcTOT IIyMa, MPOLICIIIETO0 Yepe3 HapyKHbIE OTPakKICHUS MOMELICHUS C
HCTOYHUKAaMU mryma (ompeaensiercs mo 3.3.4.3).

Beruncnenune suadenus 10 1g®; - 3aBUCHMOCTH OT yrima ¢ MEKIy HOPMAdbio K Hapy>KHOMY
OTPa)KJCHUIO MTOMEIICHNS C UCTOYHHKAMH IIyMa W HalpaBJICHHEM B PACUETHYIO TOUKY, HEOOXOIMMO
MIPOM3BOIUTH C TOMOIIBIO TaOIHUIIBI 3.2.

Tabnuua 3.2 - 3aBHCHMOCTH (PAKTOPA HANIPABJIEHHOCTH OT yria ¢

®, rpax. 0 45 90 135 180

10 Ig®, nb 0 -2 -5 -10 -15

CHmKeHus ypOBHS 3ByKOBOTO NABICHUS AL,uc, ALy, ALy, ALy, vt AL,,, Ha TIyTH pacipoCTpaHCHUS
3ByKa OT HAapYXHbIX MOBEPXHOCTEH MOMEIICHHs OIPEACISIIOT 10 COOTBETCTBYIOIIUM (opmynam
moxpasznenoB  3.3.5-3.3.9. Ilpu 53TOM pAacCTOSHHUS OTCUUTHIBAIOT OT HAPYXHBIX IOBEPXHOCTEH
MOMEIICHUI, a BbICOTA WUCTOYHUKA IIyMa /i, OEpercst Ha ypOBHE CEPEHMHBI AJIEMEHTa OrPaXKICHUS
MOMEIICHUSI C HaMMEHbIIeH 3BYKOM3OJsIUel (OKHA, OTKPHITOH (OpTOYKH, PpaMyrd HIH CTBOPKU
OKHa).
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IIpu oTcyTcTBUUM Ha NMyTH PAacHpPOCTPaHEHUS 3ByKa Iperpaj B BUAE SKPAaHOB WIH IOJOC 3€JIEHBIX
HacaxaeHui npuauMaroT AL,, =0 u AL,,., = 0.

3.3.3.3 Ecnu MCTOYHHMKOM IlIymMa SIBIISIETCS] BO3yX03a00pHOE MJIM BHIOPOCHOE OTBEPCTHE CHUCTEM,
HCTIONB3YIOMIUX BEHTWJIATOPHl MM KOMIIPECCOPHI, OXKHUIAeMbleé YPOBHU 3BYKOBOTO [aBJICHHUS B
pacdeTHBIX TOUKaX CIELyeT OMPENeIsITh o Gopmyre

Li=Lwi - ALy comy + AL, - AL;, (3.15)

rae Ly - ypOBEHb 3BYKOBOW MOIIHOCTH BEHTHUJISITOpPA B i-H OKTaBHOM moJioce, Ab, onpenensieMbli
no 3.3.4.4;

ALy; cemi - CyMMapHOE CHM)KEHHE YPOBHS 3BYKOBOW MOIITHOCTH IO ITyTH PACHpPOCTPAaHEHUsS 3BYKa B
BO3JIyXOBOJIE B i-i OKTaBHOM nojoce, ab, onpenensemoe mno 3.3.4.5;

AL, - noka3zarenp HalpaBIEHHOCTH U3JIyYeHHUs 3BYKa, b, onpenensieMbli 10 pUCYHKY 3.2;

AL; - cHWKeHHE YpOBHS 3BYKOBOT'O JaBJieHUs, 1B, B i-i OKTaBHOM IOJIOCE YacTOT HAa IyTH
pacmpoCTpaHeHHs 3BYKa OT HCTOYHMKA IITyMa JI0 PaCYeTHOW TOYKH coriacHo ¢hopmyie (3.14).

A-A

aL,=0 16
al =506 |AL =+3 A6

T"‘- 45*
= 1046 aL=+5 40

2

NI AN

rr

sL_=-5 06 AL =+3 A6

AL =0 16
al =0
&)
AL =+3 M6 =+3 06
/1 3 .
I'Z;?/)?Z? /
t E 2
s mssgs eI B —
1
o
AL =+3 A5 AL =+3 (6 T Al =+3 16
AL =0 al, =0

a - BCAaChIBAaHHME WJIM BBITYCK B OJIHY CTOPOHY Yepe3 k031, O - TO JKe, Yepe3 PEIIeTKY;
B - PABHOMEPHBIH BBIITYCK BO BCE CTOPOHBI UepPE3 KaT03H;
1 - maxTa uiaw KaHaT; 2 - )KaIo3H; 3 - perreTka
Pucynok 3.2 - Tloka3arenpb HalpaBIeHHOCTH M3Iy4eHHS [IyMa BEHTHSILIMOHHBIX CUCTEM MPH
BBIXOJI€ ero B atMocdepy

3.3.3.4 Tlpu HE0OXOIUMOCTH, YPOBHU 3BYKOBOTO JIABJICHUS B 3aIMIACMOM OT IIyMa MOMEIICHUU

OIIpeEISIOTCs 110 (hopMyIIe
Li=Li-ALy, (3.16)

rae L; - ypoBeHb 3BYKOBOTO JaBlIeHHs, 1B, B i-il OKTaBHOH IOJIOCE CHAPYXH Y OTpaXKIeHHs
3aIUIIIAeMOT0 OT ITyMa IMMOMEIIeHHs, onpenensemsrii mo gopmyme (3.13);

AL, - CcHIWKEHHE YpOBHS 3BYKOBOTO MaBlCHHs, b, IpU MPOXOXKICHWU dYepe3 HapyKHOe
OTpaXKACHHE 3aIMIIaeMOro OT IIyMa NOMeIIeHHs, ompexensemoe 1o ¢opmyrne (3.20) myrem
MOJICTAHOBKH B HEE 3HAYCHUI TapaMETPOB, COOTBETCTBYIOIIMX PACCMATPUBACMOMY OTPaXkKICHHUIO.
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3.3.4 lllymoBbIe XapaKTePUCTUKH HCTOYHMKOB IIyMa

3.3.4.1 3HaueHUs YPOBHS 3BYKOBOW MOIIHOCTH Ly ¥ IOKa3aTelsl HalpaBleHHOCTH P B OKTaBHBIX
[0JI0OCaX 4YacTOT MPHHUMAIOT [0 JaHHBIM, INPHBOAUMBIM B COIPOBOIUTENHHOM TEXHUYECKOI
JIOKyMEHTaI[MM Ha UCTOYHUK Iryma. [1pu orcyrcTBum 3HaueHnidn ® B 1okymeHTauu npuanmaror @ =1.

3.3.4.2 ]It ICTOYHUKOB HEMOCTOSHHOTO IITyMa B KauecTBE L MPUHIMAIOT SKBUBAICHTHBIN Ly o 1
MAaKCUMAJIBHBIA Ly ynqe YPOBHH 3BYKOBOW MOIIIHOCTH.

3.3.4.3 YpoBeHb 3ByKOBOM MOILIHOCTU Ly ,, ; IIyMa, MPOILEIIIETO YE€PE3 HAPYKHBIE OTPAKICHUS
MIOMEIIEHNS], PACCUUTHIBAETCS 110 hopmyre

Ly, = L, +10lg if" -0L -6, (3.17)
0

rne L, ; - ypOBEHb 3BYKOBOT'O JIaBJICHHS B i-ii OKTABHOI I10JIOCE Y HAPYXHOTO OTPAXICHHSI BHYTPH
TIOMEIIEHHUS ¢ UICTOYHUKAMH ITyMa, 1b;

S, - TIOIA/Ib HAPY)KHOTO OTPaXKICHUsI, M2,

So=1m%

AL; - cHWKEHHE YpOBHS 3BYKOBOTO [aBJIEHHUS IPH IPOXOXKICHHM 3ByKa uepe3 HapyKHOe
orpaxnenue, nb.

3ra4ueHus L, ; ONPEEISIOT 0 popMyIie

L, =101g S10™5 ~10ig 5, +6, G8)
] '

rie Ly - YpOBEHb 3BYKOBOW MOIITHOCTH k-TO HCTOYHMKA IIIyMa B i-i OKTaBHO# moioce, 1b;
N, - YACJIO HCTOYHHUKOB IIIyMa B TIOMEIICHUH;
B, - TOCTOSTHHAS TTOMEILEHNS B i-if OKTaBHOI 1ooce, M2
3HayeHUE TIOCTOSHHOMN MOMEIIeHHs B; OIpeaessIioT Mo GopmyJie
Bi = Biooo M, (3.19)
e Biooo - TOCTOSHHAS TIOMEIICHUS B OKTAaBHOM TOJI0CE CO CpeaHereoMeTprudeckoi yactoroi 1000
I'm, M%, onpenensgeMas 1o Tabaume 3.3 B 3aBUCHMOCTH OT 00beMa V, M°, M THIIa TOMEICHUS;
i - 9aCTOTHBIN MHOKHUTEIb, OTIpeIeIeMbIii TIo Tabmuie 3.4.

Tabimma 3.3 - [locronnHass moMerueHus Bigoo

Tin Omnucanne B]()()()
[IOMELLEHUS
1 Mertammoo0pabaTsiBaroniyie MacTepCKUE, BEHTIIIAHOHHBIC KaMepEl, V20
TeHepaTOpHBIE 3a1Ibl U T.11.
2 Jlaboparopun, gepeBooOpadaTHIBAOIINE MACTEPCKHE H T.11. V/10
Tab6mmuma 3.4 - YacTOTHBIA MHOXKHTENbD LL;
O0bem YacTOTHBI MHOXUTEND i VISl CPETHET€OMETPUUECKUX YaCTOT OKTaBHBIX 1oJjoc, [’y
nomemenus V, m’ 63 125 250 500 1000 2000 4000 8000
Menbuie 20 0,8 0,75 0,7 0,8 1 1,4 1,8 2,5
200-1000 0,65 0,62 0,64 0,75 1 1,5 2,4 4,2
Bonpme 1000 0,5 0,5 0,55 0,7 1 1,6 3 6

Ipumeuanne - Eciaum jumHa momerneHust 0ojice 4eM B 5 pa3 MPEBBINIACT €ro MIMPUHY WM BBICOTY,
MOCTOSIHHYIO TIOMEIICHUSI Bigpp PEKOMEHIYETCsl Ompenesith mo Ttabmume 3.3 B 3aBUCHMOCTH OT BEJIHYHUHBI
BOOOpaxkaeMoro oobema V', orpeaensieMoro mo Gpopmyie

2
Y B <S5k

2547 B >S5k
(3.20)

TJie /i - MEHBIIHI pa3Mep MOMELIEHHS, M;
b - BTOpOii 10 BEeTHYHMHE pa3Mep MOMELICHHS, M.

CHIKeHne ypoBHS 3BYKOBOTO JIABJICHHS IIPH IIPOXOXJICHWH 3BYKa yepe3 Hapy)KHOE OTpaxkIeHue
OTIPEEISIOT 110 hopmyIe
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S 1008 4 g op g 107 e g 10T

AL, = -101g
i (3.21)

THE Sor, Roxi - TUIOMAAb, M2, H 3ByKOH3O0JIMPYIONIAs CIIOCOOHOCTE, 1B, OKOH B i-i OKTaBHOM IOJIOCE;

So6s Ros i - TO K€, TBEPEi;

Semy Rem i - TO K€, CIUIONIHOW YaCTH HAPYKHOTO OTPAXKACHUS (CTCHEI);

S, - TIoIMaab OTKPHITON YacTh Goprouku (ppamyrn);

Sl = 1 Mz.

HpI/IMe‘{aHI/Ie - HpI/I BBIIIOJIHEHUW HAPYXHBIX Ol"pa)KZ[eHI/Iﬁ U3 TPpaAUIUOHHBLIX CTPOUTEIIBHBIX MaTCpUaiOB
(KI/IpHI/I‘{, 6eTOH 1 T.II. MaTEpUAJIOB, MIPUMCHAEMBIX IS OTAllJIMBA€MBbIX HOMCHIGHPlﬁ) ALl JOITYCKaeTCAa ONpeaCiIATh
o ¢popmyste (3.21) Ge3 yuera uneHa oo 10-'3',13,;,..4

- )

3344 3HadeHus ypOBHS 3BYKOBOH MOHIHOCTH Ly;, nab, H3IydaeMOoll BEHTUIATOPOM,
paccunTHIBAIOT IO (hopmynam:
a) IIPU U3Ty4YE€HUU B BO3AYXOBOJ:

Ly, = L+201gP, +101gQ- bL,+ 8 +bL,,; (3.22)
0) TIpu M3ITyYSCHUH OTKPBITHIM MaTPyOKOM:
Ly, = L+201gP, +10lgQ- AL, + 8 +AL,,; (3.23)
B) IIPH M3JTy4CHUH Yepe3 CTCHKH KOPITyca BEHTUIIATOpA:
L, = L+201gPh, +10lgQ- AL, + 0 , (3.24)

rie [ - KpUTepuil WIyMHOCTH, 1B, ompeieseMblii B 3aBUCHMOCTH OT THIA U KOHCTPYKIHH
BEHTWJISITOpA 110 Tabiuue 3.5;

AL,; - nonpaBka, 1b, y4uThIBaloImas pacrpeneieHue Ly; 10 OKTaBHBIM II0JIOCAM 4acToT, 1b,
orpezessieMas B 3aBUCHUMOCTH OT THIIAa M YacTOTHI BpalleHUs pabdodero Koseca BEHTWIISATOpA II0
Tabnue 3.6;

AL, - yacroTHas monpaBka, b, y4MTHIBaMOIas aKyCTHUECKOE BIMSHHE NPHUCOCTHMHEHHS
BO3JIyXOBOJIa K BEHTWIISITOPY, ONpeensiemas 1o tadiuue 3.7;

ALs; - yacToTHas monpaska, 1b, ydnThIBaroIas BIMSHHE OTPaKEHHs 3ByKa OT OTKPBITOTO KOHIIA
nmaTpyOKa BeHTWISATOpA, ompeaersieMas o Tadmuie 3.8;

Py - NOJHOE JaByeHne (HAMop), CO3/1ABAEMOE BEHTHIIATOPOM, KI'c/M%;

O - 00BEMHBIN Pacxol BO3IyXa BEHTHIATOPA, M/C;

0 - mompaBKa Ha DPEXHM paboOThl BeHTWIsATOpa, 1B, B 3aBucuMoctu ot KIIJ[ BeHTHisITOpA,
ompezernsiemast mmo Tabnume 3.9.

[pumeuanne - [Ipu oTcyrcTBUM JNaHHBIX O Py um (Q HOmyckaercsl 3HaueHUs Ly; MPUHUMATH MO TaOIUIaM
IIyMOBBIX XapaKTEPUCTUK BEHTUIATOPOB, HAIPUMeEp IO KaTajioram [7].

Ta6muua 3.5 - Kputepwnii mmymnocTu [,

BenTunsatop Kpurepuii mymHoctu [, AB, 1S CTOPOH
Tun No JIHaMeTpOpa6oqero Harneranus | BcaceiBanus Boxpyr
koseca, % ot D, * BEHTUJISITOPA
PaguanbHbIi
114-70 2,5;3,2;4;5; 6,3; 8; 90-100 53 50 51,5
10; 12,5 105 56 52 54B
114-76 8;10; 12; 16; 20 100 50 47 48,5
1114-46  |2,5;3,2;4;5; 6,3; 8 100 54 51 52,5
BBJI 8;,9; 11 100 60 52 56
1010-28  |2,5;3,2;4;5 100 58 53 55,5
I17-40 |5; 6; 8 100 58 53 55,5
Ocesoit

06-300 [5:6,3:8;10;12,5 | 100 \ 52 \ 52 \ 52

* D, - HOMHHAQJIBHBIA JraMeTp pabodero Kojeca BEHTHISITOpA.

www.pkb-titan.ru t TATAH

Tlad oo irmies  iowe § et o


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

Tabnuna 3.6 - llonpaska AL;;
BenTmisTop ITonpaska ALy;, nb, mpu cpeTHEreoOMeTpUIECKUX YacTOTax
OKTaBHEBIX IT0JI0C, 11
Homep 1 I qaCT"f%Zf;;“eH“"’ 63 | 125 | 250 | 600 | 1000 | 2000 | 4000 | 8000
PannanpHbII 930-1120 6 5 7 13 14 20 25 31
114-70 1370-1700 6 5 5 10 14 17 22 27
Ne2.5;3,2; 4 2800-3360 7 7 6 6 11 15 18 23
104-70: 350-450 4 6 9 12 16 23 30 38
Ne 5; 6,3; 8; 10;/460-600 5 5 8 11 15 20 27 34
12,5 635-800 5 4 7 10 15 18 24 30
114-76 850-1000 6 5 5 9 11 16 22 28
1015-1290 6 5 4 8 11 15 19 27
1300-1620 7 6 5 8 11 15 19 25
1114-46 720 8 6 5 6 14 18 22 27
915-985 9 7 6 5 13 17 21 25
1360-1455 10 8 6 5 7 14 18 23
2815-2900 12 10 8 6 5 7 14 18
1110-28 2810-2940 12 4 11 8 9 10 14 18
I17-40 600-700 4 6 9 13 17 21 26 31
800-1400 6 6 6 9 13 17 21 26
1410-2600 9 6 6 6 9 13 17 21
BB/] 600-700 4 6 9 13 17 21 26 31
800-1400 6 6 6 9 13 17 21 26
1410-1900 9 6 6 6 9 13 17 21
Ocesoit 06-300 |700-1400 13 8 8 5 7 9 15 23
1410-2800 18 13 8 8 5 7 9 15
2810-2850 23 18 13 8 8 5 7 9
Tabnuma 3.7 - TlonpaBka ALy,
T st S CHIDKeHNE OKTaBHBIX YpOBHEH 3BYKOBOI MontHocTH ALy, nb, mpu
Cpe/IHEreOMETPUYECKIX YaCTOTaX OKTaBHBIX 110J10C, 1t

MM 63 125 250 500 1000 | 2000 | 4000 8000

25 24 22 19 15 10 6 2 0

50 22 19 15 10 5 2 0 0

80 20 16 11 7 3 0 0 0

100 19 14 10 5 2 0 0 0

125 18 13 8 4 1 0 0 0

140 16 12 8 4 1 0 0 0

160 16 11 7 3 0 0 0 0

180 15 11 6 2 0 0 0 0

200 14 10 6 2 0 0 0 0

225 14 9 5 1 0 0 0 0

250 13 8 4 1 0 0 0 0

280 12 8 3 1 0 0 0 0

315 11 7 3 0 0 0 0 0

350 11 6 2 0 0 0 0 0

400 10 5 2 0 0 0 0 0

450 8 5 1 0 0 0 0 0

500 8 4 1 0 0 0 0 0

560 8 3 1 0 0 0 0 0

630 7 3 1 0 0 0 0 0

710 6 2 0 0 0 0 0 0

800 5 2 0 0 0 0 0 0

900 5 2 0 0 0 0 0 0

1000 4 1 0 0 0 0 0 0

1250 3 0 0 0 0 0 0 0

1400 2 0 0 0 0 0 0 0
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IMpumedanne - oo -

BO31yXOBOJa WJIN PEIICTKH.

JIUaMeTp BO3AYXOBOAA; S - IUIOLIaAh MOMEPEYHOr0 CEYECHHUS KOHLA MPSIMOYTOJBHOTO
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Ta6nuia 3.8 - lonpaBka ALj;

Juamerp uiu pasmep YacrorHas nonpaska ALy, 1B, IpU cpeIHEreOMETPUIECKUX YaCTOTaxX
CTOPOHBI IaTpyoKa OKTaBHBIX 110J10C, 1]
BEHTWJISITOPA, MM 63 125 250 500 1000 2000 4000 8000
200 4 3 2 1 1 0 0 0
225 3 3 2 1 0 0 0 0
250 3 3 2 1 0 0 0 0
280 4 3 2 1 0 0 0 0
315 3 3 1 1 0 0 0 0
350 3 2 2 1 0 0 0 0
400 2 3 1 0 0 0 0 0
450 4 1 1 0 0 0 0 0
500 3 2 1 0 0 0 0 0
560 2 3 1 0 0 0 0 0
630 3 2 0 0 0 0 0 0
710 2 2 1 0 0 0 0 0
800 3 1 1 0 0 0 0 0
900 2 1 0 0 0 0 0 0
1000 2 1 0 0 0 0 0 0
1250 1 1 0 0 0 0 0 0
1400 2 1 0 0 0 0 0 0
1600 1 0 0 0 0 0 0 0
2000 1 0 0 0 0 0 0 0
Tabnuua 3.9 - llonpaBka O
KIIA Nax (0,91 - 0,99) Nuax | (0,8 - 0,90) Nyas < 0,8 Niax
o) 0 2 4 5
3HaveHUs] YPOBHS 3BYKOBOM MOINHOCTH Ly; KPBIIHOTO BEHTHJIATOpA, Ab, pacCYMTHIBAIOT II0
dopmyam:
a) [P U3IYYEHHH OTKPBITHIM IIaTPYOKOM HJIM Yepe3 CTEHKH KOpITyca:

Ly, = L+50lgu+20lgD- AL, ; (3.25)
0) npu UITyYECHUH B BO3yXOBOJ:
L, = L+50lgu+ 20lgD- AL, +LL,,, (3.26)

rae [ - OTBIEYEHHBIA YPOBEHb, AB, ONPENENAEMbI B 3aBUCHMOCTH OT THIA U KOHCTPYKIUH
BEeHTIJIATOPA o Tabmme 3.10;

U - OKpYXKHasi CKOpOCTh paboyero Koseca, M/c;

D - nuametp pabouero koseca, M;

AL,; - nonpaBka, 1b, y4uThIBaroImias pacrpeieieHue Lpy; 10 OKTaBHBIM II0JIOCAM 4acToT, 1b,
orpezieasieMasl B 3aBUCHMOCTH OT THIIAa M YacTOTHI BpamieHUs pabdodero Kojeca BEHTWIISATOpA II0
Tabmmie 3.11;

Ain - 4YacCTOTHasA IoIlpaBKa, I[E, Y4uThIBaromiasds aKyCTHYCCKOC BJIMAHUEC MNPHUCOCIUHCHUA
BO3IYXOBOJa K BEHTHIIATOPY, OpeenseMas mo tabmuwe 3.7.

Ta6muma 3.10 - OTB/IeYeHHbIH yPOBEHb [,

Bermnarop OtBieYeHHBIN ypOBEHb [ , 1B, ISl CTOPOH
HarHeTaHus BCACHIBAHUS
Pangnansueni (nenTpobexssii) K114-84, KI13-90 28 23
Ocesoit 19 19
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Tabnuma 3.11 - lompaBka ALy; k popmynam (3.25), (3.26)

Benrmnsrop ITonpaska ALy;, nb, Ipu cpeTHEreoOMeTPUIECKUX YacTOTax
OKTaBHBIX 1oJioc, I'ng
Tum Hactora Bpamemma, | o5 |55 | 950 | 500 | 1000 | 2000 | 4000 | 8000
00/MHH

PannanbHbI:
KI13-90 400-480 5 4 8 10 16 23 28 33
K114-84 570 7 4 6 9 15 21 26 31
920-950 11 5 4 8 10 16 23 28
OceBoit 720-920 7 6 6 9 12 16 21 29
1370-1400 9 7 6 6 9 13 17 23

3.3.4.5 CymmapHOE CHM)KEHHE YPOBHS 3BYKOBOM MOIIHOCTH Lyi comu 1O IIYTH PACIPOCTPAHEHUS
3ByKa B BO3IyXOBOJI€ B i-il OKTaBHOI ITOJIOCE OIIPEEIIIIOT 0 hopMyie

Al = AL
Wicent ,,§ i (3.27)

k o v
rnae AL(W,) - CHWKCHHE YPOBHEH 3BYKOBOH MOIIHOCTH BEHTUJIATOPA B k-M 3JIEMEHTE BO3IYyXOBOJAA B

i-ii OKTaBHOM T0JI0CE, Ab;
7, - YUCIIO JIIEMEHTOB CETH BO3IyXOBOJIa OT BEHTUJISITOPA IO HAPYKHOTO OTBEPCTHS.

v o 1
CHmwxkeHne ypoBHEH 3BYKOBOH MOIIHOCTH AL[W)I., nb, Ha 1 M UIMHBI B TPAMBIX YyYacTKax
METAJUIMYECKUX BO3IYXOBOJOB MPSIMOYTOJIBHOI'O WM KPYIJIOTO CEYCHHS CIEAYEeT IPUHHMATH II0
o o 2
tabmune 3.12. CHmwKeHHe YpOBHEH 3BYKOBOW MOITHOCTH AL(WE, nb, B TPAMOYTOIBHBIX

HEOOJIMIIOBaHHBIX M OOJIMIIOBAaHHBIX MOBOPOTAaX BO3AYXOBOJIOB ompenelstor no tadmuue 3.13. Ilpu
yrje NoBOpOTa, MEHbIIEM 45°, CHUKEHHE YPOBHEN 3BYKOBOM MOIIHOCTH HE YUUTHIBAIOT. J{JIsl TUIaBHBIX
TIOBOPOTOB M TPSMBIX KOJIEH C HAMPABJIIOMIMMH JIOTIATKAMH CHIDKEHUE YPOBHEH 3BYKOBOH MOIIHOCTH
yka3aHo B Tabnuiie 3.14.

Tabmuna 3.12 - CHusKkeHHe YPOBHeii 3ByKOBOi MOIHOCTH A L(V:,]l

[Tonepeunoe o CHMXEHHE YPOBHS 3BYKOBOM MOITHOCTH, Ab, ipu
lMuppaBnuueckuit
CEUYCHHE CpeIHEreOMETPUUYECKUX YAaCTOTaX OKTAaBHBIX MMoJoc, [y
Boznyxosoa | AMAMETP Do MM STTT050 | 500 | 1000 | 2000 | 4000 | 8000
IIpssmoyronsHoe  |75-200 0,6 0,6 0,45 0,3 0,3 0,3 0,3 0,3
210-400 0,6 0,6 0,45 0,3 0,2 0,2 0,2 0,2
410-800 0,6 0,6 0,3 0,15 0,15 | 0,15 0,15 0,15
810-1600 0,45 0,3 0,15 0,1 0,06 | 0,06 | 0,06 | 0,06
Kpyrnoe 75-200 0,1 0,1 0,15 0,15 0,3 0,3 0,3 0,3
210-400 0,06 0,1 0,1 0,15 0,2 0,2 0,2 0,2
410-800 0,03 0,06 | 0,06 0,1 0,15 | 0,15 0,15 0,15
810-1600 0,03 0,03 | 0,03 0,06 | 0,06 | 0,06 | 0,06 | 0,06
[Ipumeuanus
1 [Ipy HATHYUK TETJION3OJSAINN Ha METAUTHUCCKUX BO3yXOBOAAX MaHHbIC TaOMuUIbI 3.12 cleayeT yBeIHIHTh
B 2 pasa.
2 CHMKEHHEM YPOBHEM 3BYKOBOM MOIIHOCTH A L(;,z Ha MPSMBIX y4acTKaX KAPIHUYHBIX U OCTOHHBIX KaHAJIOB
MOJKHO ITpeHeOpeyb.
3D.=4F/II rae F - njomaip NonepeyHoro ceueHusi, MM>; I7 - NEpUMETp CEUECHMS, MM.

Tabmuna 3.13 - CHusKeHMe YPOBHeii 3ByKOBOI MOIHOCTH A L(uf) B IIPSIMOYI'0JIbHBIX II0BOPOTAaX

i

MecTo 0G/THIOBKHY 1 CHIKeHUE YPOBHS 3BYKOBOI MOIITHOCTH, AB, MPpH CpeIHEreOMETPUIECKUX
HmpiHa oBopoTa D, My 4acTOTaxX OKTaBHBIX 1oJoc, 'L
’ 63 125 250 500 1000 2000 4000 8000
Bbe3 06mmmoBku:
125 0 0 0 1 5 7 5 3
250 0 0 1 5 7 5 3 3
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500 0 1 5 7 5 3 3 3
1000 1 5 7 5 3 3 3 3
2000 5 7 5 3 3 3 3 3
Mo noBopora:
125 0 0 0 1 5 8 6 8
250 0 0 1 5 8 6 8 11
5000 0 1 5 8 6 8 11 11
1000 1 5 8 6 8 11 11 11
ITocne noBopora:
125 0 0 0 1 6 11 10 10
250 0 0 1 6 11 10 10 10
500 0 1 11 10 10 10 10
1000 1 6 10 10 10 10 10
2000 6 11 0 10 10 10 10 10
Jo u nocne noBopora:
125 0 0 0 1 6 12 14 16
250 0 0 1 6 12 14 16 18
500 0 1 6 12 14 16 18 18
1000 1 6 12 14 16 18 18 18
[Ipumeuanue - JlaHHbIC CIpaBeAJIMBBI, €CU JUIMHA OOJIMIIOBAaHHOIO YydacTKa COCTaBiseT He MeHee 2D, a
ToNuHa 00MIoBKH b paBHa 10% mmpunsl D. J{ns 0OJMIIOBOK MEHBIICH TONIIMHBI UTHHY OOJUIIOBAHHOTO
Y4acTKa CJICAYET MPOMOPIHOHATIBHO YBEIHYUBATb.

o o (2)
Tabmuua 3.14 - CHu:KeHUe YPOBHel 3BYKOBOW MoIHOCTH AL, 151 IUVIABHBIX IIOBOPOTOB H
IPAMBIX KOJICH

[Iupuna nosopota D, CHuxeHHe ypoBHS 3BYKOBOH MOIIHOCTH, b, Ipu cpeiHereoMeTpuIeckux
M 4acTOTaX OKTaBHBIX HoJIoc, [
63 125 250 500 1000 2000 4000 8000
125-250 0 0 0 0 1 2 3 3
260-500 0 0 0 1 2 3 3 3
510-1000 0 0 1 2 3 3 3 3
1100-2000 0 2 2 3 3 3 3 3

o v 3
CHmXKeHHe ypoBHEH 3BYKOBOH MOIIHOCTH AL(WI).,

nb, Mpu M3MEHEHHH IIONEPeYHOro CeYCHUS
BO3JyXOBOJIa CIIEYeT ONpPEIeiTh:

a) IIpH pazMepax MOMEPEeTHOr0 CEYCHUST BO3AYyXOBOIA, MM, MEHBIINX YKa3aHHBIX B Tabimme 3.15, -
o opmyie
2

(3 (m, +1)
AL, = 10lg———, (3.28)
4m,
TJe m, - OTHOUIEHUE IJIOIaJIeH MONEPEUYHbIX CEUEHUH BO3AYyX0BOIa, paBHOE:
- 3.29
m = —L.
n F bl ( * )

2
Fyu F, - 1uiomaay monepeyHoro CeUeHus BO3yX0BOJA A0 U MOCIEC U3MECHEHHS CEUCHUsI 110 ITyTH
PacIpoCTpaHEHHS 3ByKa, M,
0) npu pa3Mepax MOIEPEYHOTO CEUYEHMS BO3AYXOBOIA, MM, PABHBIX MM OOJBIIMX yKa3aHHBIX B
tabmute 3.15, - mo popmymam:
(3) - .
AL, =101gm mpum,>1;
(3.30)
(3 -
ALy =0 npum, <1.

Tabnwma 3.15 - K pacuery no ¢opmyam (3.28), (3.30)

CpenHereoMeTprudeckas 9acToTa OKTaBHOW |MeHbIIH pa3Mep MepBoro 1o XoIy 3ByKa IMOIepedHOro
nojocsl, 'y CEUeHHsI BO3TyXOBOJIa, MM
63 5000
125 2500
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250 1400
500 700
1000 400
2000 200
4000 100
8000 50

IIpu niaBHOM nepexoze BO31yX0BOIa OT OJHOTO CEUEHUS K APYrOMy CHUKEHHE YPOBHEHN 3BYKOBOM
MOMIIHOCTH HE YYUTBIBAIOT.

CHIKeHne ypoBHEH 3ByKOBOH MOIITHOCTH B CETYATHIX (DMIIBTPaxX HE YUUTHIBAIOT.

CHIKeHne ypoBHEH 3BYKOBOM MOIIHOCTH B Kayopudepax Hu BO3AYXOOXIAJUTENSAX CIEIYyeT
IIpUHUMATh paBHBIM 1,5 1b.

CyMMapHOE CHI)KEHHE YPOBHEH 3BYKOBOM MOIIHOCTH B CEKIMAX LEHTPAIBHBIX KOHAWIUOHEPOB
WJIN TUTIOBBIX PUTOYHBIX KaMep MOXHO MpUHUMATh paBHbIM ALy; = 10 1b Ha Bcex yacTorax.

3.3.5 CHuskeHue YPOBHS 1IyMa € yBeJMYeHHEM PacCTOSTHUS
3.3.5.1 B ciiyuae pacnonoXeHusi HCTOUYHHUKA IIyMa B CBOOOIHOM NMPOCTpaHCTBE momnpaBka AL, ; Ha
CHIDKECHHE €0 yPOBHS C PACCTOSHUEM B i-if OKTaBHOH 1OJIOCE OIIpeAesIeTcs o popMmyrie
AL,..:=201g (r/ ro), (3.31)
TJIe 7 - PACCTOSIHAE MEX/y HCTOYHHUKOM IITyMa U TIPUEMHOM TOYKOH, M;
ro=1wm.
3.3.5.2 Ilpu pacnonoKeHU! pacdeTHOW TOUKU HA TEPPUTOPHH JTOCTATOYHO IUIOTHOM 3aCTPOMKH U3-
32 HaM4us OOJBIIOTO YHCIIA OTPAKEHUH OT COCEOHMX OOBEKTOB M COOpYXKEeHWH, 3HaueHus AL
CllellyeT OIpeeNsaTh 1o GopMyie
ALyci=151g (r/ ro), (3.32)
rae o0o3HaYeHus Te ke, uTo B hopmyie (3.31).

3.3.6 CHuxeHHe YPOBHSI 3BYKOBOI'O JaBJIeHNs 32 CUeT MOIJIOIIeHHUsI 3BYKa B BO3/1yXe
3.3.6.1 CHmxeHne ypoBHS 3BYKOBOTO JaBJICHHS BCIIEICTBHE MOTJIOMICHHUS 3ByKa B BO3AyX€ CICAyeT
ompenenats no popmyne [3], [12]
ALy = 0,001 Ago; 7, (3.33)

TZIe 45 - KOI((UINESHT TTOTIIONMIECHNUS 3BYKa B BO3/tyXe, A1b/KM;

Fg - PACCTOSIHUE MEXK/Ty HCTOYHHKOM LIyMa M PACUE€THOH TOUKOM, M.

Koa¢¢dunnent normnorieHus 3ByKa B BO3yXe CHIbHO 3aBHCHUT OT YaCTOTHI 3ByKa U OTHOCHTEIILHOM
BJIXXHOCTH aTMOC(EpPHOT0 BO3AyXa. B MeHbIeH cTerneHH OH 3aBUCHT OT TeMIIEpaTyphbl, a TakkKe OT
JTABJICHUS, 3aBUCHMOCTh OT KOTOPOTO CTAHOBUTCS 3aMETHOM JIMINEL Ha OOJBIIMX BhICOTax - Oosee 1000
M. OT COCTOSIHUSL TOrojbl KOI(P(PHUIUEHT IOIJIOMIEHNSI B BO3JyX€ NPAKTHUYECKH HE 3aBUCHT.
3aBucuMOCTh KO3 GHUIHEHTA O,,; OT TEMIIEPATYPHI U BIAKHOCTH BO3AyXa IpHBeneHa B Tabmmie 3.16
[2]. dns mpoMeKyTOUHBIX 3HAUYEHUH MMapaMeTpoB KOA((UIMEHT MMOTIIOMICHUS MOXET OBITh HaiiIeH C
TTOMOIIIEI0 MHTEPITOJIIIUH TAOIMYHBIX JaHHEIX i npuHAT 1o MCO 9613-1 [2].

Tabmuna 3.16 - KoadpuuuenT norsiomenust 3Byka B Bo3ayxe O,

Temneparypa OTHOCHUTENbHAS YacroTa, I'1

BJIAKHOCTD, % 63 125 250 500 1000 | 2000 | 4000 | 8000

0°C 10 0,424 | 1,30 | 4,00 9,25 14,0 166 19,0 26,4
20 0,256 | 0,614 | 1,85 6,16 17,7 34,6 | 47,0 58,1

30 0,219 | 0,469 | 1,17 3,73 12,7 36,0 69,0 95,2

40 0,198 | 0,427 | 0,922 | 2,63 9,00 29,8 75,2 127

50 0,181 | 0,411 | 0,821 | 2,08 6,83 23,8 71,0 147

60 0,165 | 0,401 | 0,779 | 1,78 5,50 19,3 63,3 154

70 0,151 | 0,390 | 0,763 | 1,61 4,64 16,1 55,5 153

80 0,138 | 0,379 | 0,750 | 1,51 4,06 13,8 48,8 147

90 0,127 | 0,367 | 0,760 | 145 3,66 12,1 43,2 138

10 °C 10 0,342 | 0,788 | 2,29 7,52 21,6 423 57,3 69,4
20 0,271 | 0,579 | 1,20 3,27 11,0 36,2 91,5 154

30 0,225 | 0,551 | 1,05 2,28 6,77 23,5 76,6 187

40 0,188 | 0,522 | 1,04 1,98 5,07 16,8 59,0 177

50 0,160 | 0,486 | 1,05 1,90 4,26 13,2 46,7 155

Taiiwei e HE e ]

www.pkb-titan.ru t TATAH


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

60 0,139 | 0447 | 1,05 | 1,90 | 3,86 | 11,0 | 384 | 134
70 0,122 | 0,411 | 1,04 | 1,93 | 3,66 | 9,66 | 32,6 | 117
80 0,108 | 0,379 | 1,02 | 1,97 | 3,57 | 8,76 | 28,7 | 103
90 0,097 | 0,346 | 0,996 | 2,00 | 3,54 | 8,14 | 257 | 924
15°C 10 0353 0,735 | 1,78 | 558 | 184 | 493 | 873 | 114
20 0272 | 0,647 | 122 | 2,70 | 8,17 | 282 | 88,8 | 202
30 0,212 | 0,601 | 121 | 223 | 545 | 17,7 | 62,0 | 190
40 0,171 | 0,539 | 1,23 | 2,18 | 4,51 | 13,1 | 457 | 156
50 0,142 | 0,479 | 122 | 224 | 416 | 108 | 362 | 129
60 0,121 | 0426 | 1,18 | 2,31 | 406 | 9,50 | 303 | 108
70 0,105 | 0,381 | 1,13 | 2,36 | 4,08 | 875 | 264 | 93,7
80 0,927 | 0,343 | 1,07 | 2,40 | 4,15 | 831 | 23,7 | 8238
90 0,831 | 0312 | 1,02 | 2,41 | 425 | 807 | 21,7 | 746
20 °C 10 0,370 | 0,776 | 1,58 | 425 | 14,1 | 453 | 109 | 175
20 0,260 | 0,712 | 1,39 | 2,60 | 6,53 | 21,5 | 74,1 | 215
30 0,192 | 0,615 | 142 | 2,52 | 501 | 14,1 | 485 | 186
40 0,150 | 0,521 | 139 | 2,63 | 465 | 11,2 | 36,1 | 128
50 0,123 | 0,445 | 132 | 2,73 | 486 | 9,86 | 294 | 104
60 0,104 | 0386 | 1,23 | 2,79 | 480 | 925 | 254 | 87.8
70 0,897 | 0,339 | 1,13 | 2,80 | 498 | 9,02 | 229 | 76,6
80 0,790 | 0,302 | 1,04 | 2,77 | 5,15 | 8,98 | 21,3 | 68,6
90 0,070 | 0,272 | 0,966 | 2,71 | 530 | 9,08 | 202 | 62,6
30 °C 10 0,362 | 0,958 | 1,82 | 3,40 | 8,67 | 28,55 | 96,0 | 260
20 0212 | 0,725 | 1,87 | 3,41 | 6,00 | 145 | 47,1 | 165
30 0,147 | 0,543 | 1,68 | 3,67 | 6,15 | 11,9 | 32,7 | 113
40 0,112 | 0,478 | 1,45 | 3,70 | 6,63 | 114 | 27,0 | 87,1
50 0,091 | 0,351 | 1,25 | 3,57 | 7,03 | 11,7 | 245 | 73,1
60 0,076 | 0296 | 1,09 | 3,36 | 729 | 122 | 234 | 64,7
70 0,065 | 0,256 | 0,963 | 3,14 | 741 | 12,7 | 23,1 | 593
80 0,057 | 0,226 | 0,860 | 2,91 | 741 | 133 | 32,1 | 55,7
90 0,051 | 0202 | 0,775 | 2,71 | 732 | 13,8 | 23,5 | 533

3.3.7 CHnxkeHue ypOBHS 3BYKOBOI0 JaBJICHHUS 32 CYeT BJMAHHUS MOACTHIAIONIEH MOBEPXHOCTH

3.3.7.1 Ilpu BeramciaeHnu nonpaBku AL,,, BEI3BAHHON ITOICTIJIAIONICH ITOBEPXHOCTHIO, HEOOXOIUMO
BHavaJle KJIACCU(HUIMPOBATh €€ OTHOCHTENIFHO aKyCTHYECKMX CBOMCTB TpyHTa. Pacuer Bo3MokeH
TOJIKO JUISl TTOBEPXHOCTEH, Pacroi0KEHHBIX MO CKONB3AIIMM yriioM MeHee 20°, 1 ¢ HEOONBIIUMHA
HEpOBHOCTSIMHU (pHCYHOK 3.3). DTOT cilydail OXBaTbiBaeT OOJIBIIMHCTBO 33/1a4 PaCHPOCTPaHEHHsI 3BYKa
B OTKPBITOM IIPOCTPAHCTBE.

Fsr - IPSIMOH JIy4 3BYKa; 7, - Tyd 3BYKa, OTPKEHHOTO OT IIOCKOCTH P
Pucynoxk 3.3 - [Iytu pacupocTpaHeHHs 3ByKa OT HICTOYHHUKA 10 PUEMHIKA HaJl TOBEPXHOCTHIO P

PaznnyatoT ciexyroniyie NOKPHITUS (TOBEPXHOCTH):

1. KecTkasi moBepxHOCTB. OTO acanbT, OETOHHOE MOKPHITHE, BOJA U JPYrUe BHIbI IPYHTOBOTO
MOKPBITHS, MMEIOIee Malylo IOpUCTOCTh. Hampumep, yTpamMOOBaHHBIM T'PYHT, BCTpPEUAFOLIHICS
Haubomnee wacTo BOIM3M NPOMBIINIICHHBIX IUIOMIAZOK, MOXET paccMaTpuBaThcsi Kak TBEPIOE
MOKPBITHE.

2. Msarkasg TOBEepPXHOCTb. OTO 3eMJd, TIIOKPHITas TPaBOi, ¢ MOEPeBbSIMH U APYron
PacTHTEIFHOCTHIO, BCE BUABI IIOPUCTOrO TPYHTA, MPHUTOJHBIE JUIS pPOCTa PAacTEeHHH, M, B YaCTHOCTH,
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3. O4yens Msirkasi moBepxHocThb. Crola OTHOCSTCS OYEHb MHOPUCTHIE IMOKPBITHS, TaKHe, Kak
TIOBEPXHOCTH, IOKPHITHIE CHErOM, UT'OJIKAMH XBOMHBIX JIEPEBbEB M aHAJIOTMYHBIMH BEIIECTBAMH.

4. CMeniaHHoOe TMOKPBITHE. DTO IPYHTOBBIE OBEPXHOCTH, KOTOpPBIE BKIIOYAIOT B ceOsl 00JiacTh
KakK C TBEPAbIM, TaK U C MATKHUM IMOKPBITHUEM.

3.3.7.2 CHmxeHHE ypOBHS 3BYKOBOTO MaBIICHHS 3a CYeT MOACTHiaromeil moBepxHoctn AL,
CIIeqyeT OIpeneNaTh cienylommmM obpa3zom [3]. Brawane Bcio 00macTh, PacIONOXEHHYIO MEXIY
HCTOYHUKOM M PACYETHOW TOYKOW, HEOOXOAUMO PAa3leiHTh COTJACHO PHCYHKY 3.4 Ha TPU YacTH:
o0JlacTh MCTOYHHKA, 00JIACTh PAcUETHOH TOYKM M MPOMEXKYTO4YHas obnacth. I[IpH 3TOM Kaxmod u3
oOJacTell MpUIKCHIBAETCS ONpeielieHHOE Ynciio G, Ha3bIBaeMOE TIOBEPXHOCTHBIM (haKTOPOM.

< 0h oh
h‘—&O S | R{
'T. < Obnacme < MpomexyTounan ofnacts O6nacts o h}r
HCTOMHHKA

—
pacueTnoll TouxH

Pucynok 3.4 - Paznenenue 001acTi MeXIy HCTOYHHKOM 3BYKa U PacUeTHOH TOYKOI Ha TPH YacTH

1. [Ipr MakCUMAITLHOM PACCTOSHUM Sy 001aCTh HCTOYHHKA IMPOCTHPACTCSA OT UCTOYHHKA 3BYKA IO
HaIpaBJICHUIO K PacueTHOW TOYKe Ha paccrosiHue, paBHoe 304, rae /i, - BbICOTAa UCTOYHHKA 3BYKa B
MeTpax.

2. [Ipy MakcHMaTBFHOM DPACCTOSHHUH S, 00JIACTh PacyeTHOH TOYKH IPOCTHUpAeTCs Hao0OpOT OT
pacYeTHOH TOYKH 110 HAIpaBJIEHUIO K MCTOYHUKY 3ByKa Ha paccrostHue, pasHoe 304, Tae A, - BeIcOoTa
pacYeTHOM TOYKU B METpPaX.

3. IIpoMe:kyTOUHAS 00JIACTH JICSKUT MEKIY 00JACTHI0 HCTOYHHUKA M OONACTHIO PACYETHON TOUKH.
ITpu ycnosuu s, < 30 (A + h,) obOmacTe UCTOYHMKA U OOJACTH PACYETHON TOYKH INEPEKPHIBAIOTCS U
MIPOMEKYTOYHOU O0JIACTH HE CYIIECTBYET.

Paccrosiaue s, MpeACTaBIsAeT 37€Ch MPOEKIUIO PACCTOSIHUS 7y, MEXKIY MCTOYHUKOM M PAaCUETHON
TOYKOM Ha IJIOCKOCTh P mojcTtunaromieil moBepxHocTH. [Ipu 3TOM mMmoBepXHOCTHBIA (akrtop G
MoJIaraeTcs paBHBIM HYJIO ISl KECTKOH MOBEpXHOCTH, €OUHHMIIE ISl MATKOW MOBEPXHOCTH U JIOJIe
MATKOM TIOBEpXHOCTH B oOmieM OanaHce s CMEIIAHHON TOBEpXHOCTH. T OYEeHb MSTKOU
MTOBEPXHOCTH YUCIIO G HE OTIpeIeisieTcs.

Hanee pacuer cHWXeHUS ypoBHSA AL,, TOIKEH MPOM3BOIUTHCA B KOKIOM OKTaBHOM JHAIla30HE C
ITOMOIIEI0 TaOHUIIEL 3.17 B TAKOM MOPSIKE:

BEIYUCIIUTh KOMITOHEHTY MOTJIOIMIEHUS A, IS 00aCTH MCTOYHHKA, MCIIONIB3YS COOTBETCTBYIOIIHN
MOBEPXHOCTHBIH (hakTop G = G

BBIUUCIIUTh KOMITOHGHTY TMOTJIOIICHUS A,
COOTBETCTBYIOIINH MOBEPXHOCTHBIN pakTop G = G,;

€CJIM MMEET MECTO HEpaBeHCTBO Sy > 30 (/; + /,), BBIYUCIUTH KOMIOHEHTY TOTJIONICHUS A, IS
MIPOMEKYTOYHOU OOJIACTH, UCTIONB3YS COOTBETCTBYIOIINI MTOBEPXHOCTHEINH (hakTop G = G,

I8 OOJNACTH  PacyeTHOM TOUKH, HCHONIB3YS

Tabnumna 3.17 - Koxdppuumnentot Ay, A, 1 A,

Cpenne okTaBHbIe 4acTOThI, ['11 A,, nb A,, 1b A, b
63 -1,5 -1,5 -3¢q
125 (a;s-G)—1,5 (a-G)-1,5 3¢ (1-Gy)
250 (bs- Gy—1,5 b.-G)-1,5 -39 (1-G,)
500 (s G)—15 (¢, G)-1,5 39 (1 -G,
1000 d,-G)-1,5 d-G)-1,5 -3¢ (1 -Gy
2000 (1-Gy-1,5 (1-G)-1,5 -3g (1-G,)
4000 1-G)-15 1-G)-15 39 (1-G,)
8000 (1-G)-1,5 (1-G)-15 -3¢ (1 -G,

Paccuuraths oOmliee CHMKEHHE YPOBHS 3BYKOBOI'O JABJICHUS BCIEICTBHE BIHMSHHS ITOKPBITUS
TEPPUTOPHH IS KKAOTO OKTaBHOT'O TUaNa3oHa 1o Gpopmyie
AL,=A;+ A+ A,,
rae K03 durmenTs! 4, A, A, OTIPENENIIOTCS C MTOMOIIBI0 TabHIIe! 3.17.
Koapouunentsr a, b, ¢, d B tabmuue 3.17 sBusiorcs B oOmeM cirydae (QYHKIUSMH BBICOT U

(3.34)
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ONpeensoTes CAeAyIOMUM 00pa3oM:
a,=a (hy), by=>b (hy), ¢, = c (hy), d, = d (h);

(3.35)
a,=ah), b,=">b (h), c,=c (h),d.=d (h).
[pu sTom camu pyukmn a (h), b (h), ¢ (h), d (h) paBHBIL:
a(h) - 1,5+ 36—0,12(11-5)2 (1_ e—0,0Z,v“,) ' 5’7(1_ PR ) (3.36)
b(h) = 1,5+ 8,6 (1- &™) ; (3.37)
c(h) = 1,5+ 14,0¢ 4 [1- & ) ; (3.38)
d(h)=1,5¢5¢°" (1- ") (3.39)

[Ipumeuanust
1 IIpu BeIOIHEHNM HepaBeHCTBA Sy < 30 (A, + h,) K03 UIMEHT ¢ paBeH HYIIO, TaK YTO AJIS IPOMEKYTOYHOM
30HBI OKa3biBaeTcd A,, = 0.
2 Ilpu BBIMONHEHHU OOpaTHOTO HepaBeHCTBa Sy > 30 (A, + /) KodpdUIMEHT g I MPOMEKYTOUHON 30HBI
BBIYHCIISIETCS C TOMOIIBIO CJISTYIOIIETO COOTHOIICHHUS:
h +h

g=1-30 SS - (3.40)

s

3.3.7.3 Pacuer CHMXKCHHUS YPOBHS 3BYKa 3a CUCT NOJICTHIAIONICH MOBEpXHOCTH AL,, 0 TOYHBIM
dopmynam (3.34)-(3.40) BO3MOXKEH IPH JHOOBIX PACCTOSHUAX MEKAY HUCTOYHUKOM IIyMa U MPUEMHOMN
toukol. OnpHako npu ycioBuu S, < 100 M pacdyer MOXKeT OBbITh NMPOM3BEICH IO 0ojee MPOCTHIM
mpuOIMKEeHHBIM (opMynaM. Tak, A aKyCTHYECKH JKECTKOTO HMOKPHITHS monpaBky AL, (1b) moxHO
OMpeNeNATh COrlIacHO rpaduKy, MpeaCcTaBICHHOMY Ha pucyHke 3.5 [12].
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Pucynok 3.5 - CHuxeHue ypoBHs 3ByKa IIPU €r0 paclpOCTPAaHEHUHU HaJl )KECTKON TTOBEPXHOCTHIO

31ech Mo ocu abCUUCC OTIIOXKEHO OTHOIIEHHWE X = 7, / Iy, @ 10 OCH OpAWHAT UCKOMOE CHIDKCHUE
AL, = f (r,/ ry), nb. I'paduk cripaBe/IuB NPy YCIOBUH, YTO PA3HOCTH JUIMH OTPAKEHHOTO U MPSIMOTO
ny4a (7, - ) MHOTO OOJIBINIE BCEX JUTMH BOJH A, COOTBETCTBYIOIMX YaCTOTAM IIyMOBOTO criekTpa. [1pu
YCIIOBUH, YTO PA3HOCTh UTHH OYJeT MHOTO MEHbIIIE BCEX [UTHH 3BYKOBBIX BOJH A, HCKOMYIO BETHUMHY
AL,, MoxHO monoxuth paBHoW -6,0 nb. KpuByio f(x) pucyHka 3.5 MOXXHO anmpoOKCHMHPOBATh C
XOPpOIIel CTENeHbI0 TOYHOCTH B 33/IaHHBIX MpeJeiax U3MEHEHHsI apryMEHTa BbIpa)KEHHEM

1,516 0,746 2,254
i) B8, 0236

X Jx \/)73 ’

1 <x<10.
Hckomoe 3aryxanue AL,, pacCUMTBIBACTCS JUIS KQKAOTO OKTABHOTO JHaIla30Ha.
3.3.7.4 CHwKeHue ypoBHS 3BYKOBOTO IaBJICHHUS BCIEACTBHE BIUSHHS aKyCTHYECKH MSTKOTO
nokpbITust Teppuropun AL,, (1b) n npu paccrosiHUsX 7 MeHbIIe 100 M, MOYKHO ONPEAENIATH COTIIACHO
tabimue 3.18.

(3.41)

Tabmnuna 3.18 - CHusKeHNe YPOBHS 3BYKOBOT0 1aBJjieHus AL, npu MATKOM NOKPBITHH

Msirkast HOBEpXHOCTD (TpaBa, paCTUTEILHOCTD U T.11.), A, = 1,8 M
BricoTta Paccrosnue Yacrora, I'1
HCTOYHUKA, M Fyry M 125 250 500 1000 2000 4000
0,1 10 -5,7 -5,0 -3,6 -1,4 1,1 4,1
20 -5,6 -4,6 -1,8 1,9 5,1 8,5
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40 55 3,9 1,4 6,7 10,1 13,7
60 54 33 42 9.8 13,2 16,9
80 54 27 6,8 12,2 15,5 19,3
100 53 2.2 92 14,0 17,4 21,1
03 10 54 43 -0,9 5,9 25 -1,9
20 54 4.0 0,1 6,3 0,1 3,0
40 54 3.4 2,9 10,2 4,1 2,9
60 53 2.8 5.8 13,1 7.1 0,4
80 52 272 8,4 15,3 93 1,7
100 5.2 1,7 10,8 17,1 11,1 34
1,2 10 -4,0 2,0 0,1 -3,0 -3,0 -3,0
20 4.8 -1,9 75 2,7 23,0 23,0
40 4.9 2,1 6,9 0,5 -3,0 -3,0
60 4.9 -1,6 9,1 2,9 -3,0 -3,0
80 4.8 -1,0 11,6 4.8 228 3,0
100 48 -0,5 13,8 6,4 -1,5 -3,0

3.3.7.5 CHmKeHHe YpOBHS 3BYKOBOTO JABJICHHS BCIIEACTBHE BIMSHHS aKyCTHUECKH OUEHb MSTKOTO
mokpeIThs Tepputoprn AL, (1b) n ipu paccTostHUAX 7y MeHbIIe 100 M, clexyeTr onpeneNnsTs COrjlacHO
tabmuue 3.19.

Tabmuna 3.19 - CHusKeHMe YPOBHSA 3BYKOBOT0 aBjieHUs AL, npn o4eHb MATKOM MOKPBHITHH

OueHp MsITKas NOBEPXHOCTH (CHET, XBOSI U T.11.), .= 1,8 M
BricoTa Paccrosnue YacroTa, [’y
HCTOYHUKA, M Py M 125 250 500 1000 2000 4000
0,1 10 -3,1 0,8 3,9 6,0 7,3 7,0
20 -1,5 5,2 8,6 10,9 12,3 11,9
40 1,4 11,1 14,0 16,3 17,7 17,3
60 3,9 14,8 17,3 19,6 21,0 20,7
80 6,2 17,3 19,7 22,0 234 23,1
100 8,4 19,3 21,6 23.8 25,3 24,9
0,3 10 2,3 2,8 5,0 -0,8 -3,0 -3,0
20 -0,8 7,0 9,1 2,9 -2,9 -3,0
40 2,0 12,8 14,2 7,9 1,4 -3,0
60 4,6 16,5 17,5 11,2 4,5 -1,3
80 6,9 19,0 18,2 13,5 6,8 0,8
100 9,1 21,0 21,7 154 8,6 2,6
1,2 10 0,1 4,5 -2,5 -2,5 -2,5 -2,5
20 0,9 7,0 -0,7 -3,0 -3,0 -3,0
40 3,6 11,6 33 -3,0 -3,0 -3,0
60 6,3 14,8 6,3 -0,6 -3,0 -3,0
80 8,7 17,1 8,5 -1,5 -3,0 -3,0
100 10,9 18,9 10,3 32 -2,6 -3,0
[Ipumeuanust

1 CHmxeHne ypoBHS 3BYKOBOTO JABJICHHMS IIPU MPOMEKYTOUHBIX MTapaMeTpax 3aJadd CIeayeT PacCUUTHIBATH
MHTEPIIOSNUEH TaHHBIX.

2 Pacuer CHW)XEHHSI YPOBHSI 3BYKOBOTO JABJIEHHS C IOMOLIBIO TaOmuis!l 3.19 nmaeT ynoBIEeTBOPHUTENIBHEIC
Pe3yabTaTHl IPH TOJIIIMHE CHEXHOTO MokpoBa Gonee 10 cm [12]. IIpu MeHbIIeH TONIIMHE ITOKPOBa 3aTyXaHUE B
TpeX HIKAUIIMX OKTaBaX OKa3bIBAeTCs Ha HECKOJIBKO Jennoen Ooblie.

3.3.7.6 CHmxeHue ypoBHA 3ByKa BCIEACTBHE BIHSHMS CMEIIAHHOTO MOKPHITHS Tepputopun AL,
(nb) m mpm paccrosHuAX 1y, MeHbIIEe 100 M clemyeT ompememATh CIenyromuM oOpasoMm. BHauame
paccumnTHIBaeTCS CHIDKEHHE YPOBHS 3ByKa coriacHo 1.3.3.7.3, xak OyATo OBI MEXIy MCTOYHHKOM H
pacdeTHOM TOYKOW HAaXOAWJIACh TOJBKO JKECTKas IIOBEPXHOCTh. 3aTeM AaHAJIOTHYHBIN pacder
MIPOU3BOIUTCS sl MATKOM NOBepXHOCTH 10 11.3.3.7.4. OKOHYATENbHBINA Pe3yNnbTaT NOIY4aeTCsl B BUJE
CYMMBI TpOIOPIMH NpeABapUTEIbHBIX PacueTOB B COOTBETCTBUU C JOJISIMH MSATKOH W IKECTKOH
MIOBEpPXHOCTEN.

3.3.7.7 IlpuOmmKeHHBI pacyeT CHIDKEHHS YPOBHS 3BYKa BCJEICTBHE BIMSHUS aKyCTHUCCKH
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MSITKOTO M CMELIaHHOTO MNOKpbITUsi Tepputopun AL, (1b), cinenyer onpenensTs NpH YCIOBUSX,
OTOBOPEHHBIX HIKE, 10 opmyie [3], [12]

AL, =48- (2, +2, ] 300

17+
P T (3.42)

rae h, - BBICOTa HCTOYHHKA, M;

h, - BEICOTA MIPUEMHOHN TOYKH, M;

7'y - PACCTOSIHUE OT UCTOYHUKA 3BYKA JI0 IPUEMHUKA, M;

7, - PACCTOSTHUE OT MHUMOT'O H300pakKEHUS HCTOYHHKA 3BYKA JIO MPHUEMHUKA, M.

[Ipumeuanus

1 HauGonbmmii MHTEpeC NpencTaBisieT YpOBEHb 3ByKa C KOppEeKIMeHd A4 IIyma, KOTOPBIH He JOIKeH OBITh
YUCTBIM TOHOM. IIpH 3TOM CHEKTp IIymMa He COAEPIKUT 3HAUUTENBHBIX JUCKPETHBIX COCTABIISIONIHX.

2 CriekTp LryMa NpakTHYeCKH NIMPOKUI  Taafakuil. st GONIBIIMHCTBA IIyMOBBIX HCTOUYHHKOB, COCTOSIINX M3
MHOKECTBA PA3HOOOPA3HBIX HCTOYHHUKOB, IPAKTHYECKHU TO BCET/Ia MeeT MecTo. Hampumep, TakOBBIMH SIBISIFOTCS
IIyMBI CTPOUTENBHBIX IIOMAJ0K ¥ TPAHCTIOPTHBIX IIOTOKOB.

3 OtpuuatenbHble 3HaueHUa AL, ITHOPUPYIOTCS, U B 3TOM ciiydae nosaratot AL, = 0.

4 Jlnsa kopoTkux auctanuuii popmymna (3.42) mpeackasbiBacT HYJICBOH pe3ynbTaT. B 3TOM ciydae pacdeT Hamo
MPOM3BOMTH MO TOYHBIM (opmynam (3.34)-(3.40).

3.3.7.8 CHmxeHue ypoBHS 3ByKOBOT'O JaBJICHUS BCIIEACTBHE BIUSHUS MOKPBITHS Tepputopun AL,,
MIpH CKOJB3ANINX yriiax Oosee 30° ciemyeT ompeAensTh C MOMOIIbIO MPOIEAYpPhI, W3I0KEHHOW B
moxpasnene 3.3.7.2, kak A7 JKECTKOH MOBepXHOCTH. IIpH TakuX yclIOBUSAX, KOTOPbHIE BCTpEYArOTCA
OOBIYHO Ha KOPOTKHMX MUCTaHIMAX, MATKas W OYECHb MATKas IOBEPXHOCTH CTaHOBATCSA OYCHBb
XOPOIIMMH OTPaKaTeJIsIMU 3BYKa.

3.3.8 CHuxeHue yPOBHS 3BYKOBOI0 IaBJICHUS IKPAHAMH
3.3.8.1. IIpu pacmpocTpaHeHuH 3ByKa 4epe3 BEpXHMH Kpail dkpaHa (pUCYHOK 3.6), a Takxke IO
BETPY CHIDKCHHE YpPOBHS 3BYKOBOTO JaBJCHUS OKpaHOM AL,, B OKTaBHBIX IIOJOCaX YacTOT
PacCUYMTHIBACTCS C MOMOIIBIO ciieayroreit ¢hopmyisl [3], [12]:
AL, =D.. (3.43)

5

Pucynok 3.6 - PaznuuHble yTH NPOXO0XKIEHUS 3BYKa 4epeE3 SKpaH

[pu nudpaknum 3ByKa Ha BEPTHUKAIBHBIX peOpax dKpaHa (CM. PHCYHOK 3.6) CHIDKCHHE YPOBHS
3BYKOBOT'O JaBICHUS YKPaHOM AL, pacCCUUTHIBACTCS C MOMOIIEI0 (opMmyisl [3], [12]

AL,,=D.>0, (3.44)
rae D. - CHIKeHHe yPOBHS 3BYKOBOT'O IaBJIECHUS 3KPaHOM B Ka)KJJOM OKTaBHOM Juamna3oHe, 1b.
[Ipumeuanus
1 Jlns oueHb GONBIINX PACCTOSHUN U OYECHb BBICOKUX DKPAaHOB MOTepH AL,,, paccuuTaHHbIC IO (opMye

(3.43), He 1OCTAaTOYHO XOPOIIO COBMAAAIOT C IKCIIEPUMEHTANILHBIMU JaHHBIMH [3].

2 TIpu pacuere mOTeph 3BYKa, W3JIy4aeMOT0 MHOTOYHCICHHBIMH HCTOYHHKAMH CTPOMTENBHBIX IUIOLIANOK U
MIPOMBIIUICHHBIX MPEANPUATHH, PACHONI0KEHHBIX B BBICOKHX CTpoeHMsAX (Oonee 10 M Ham 3emieil), a Takxke OT
MOIIHBIX aKyCTHYECKHX MCTOYHHKOB, PACTIONIOKEHHBIX BHYTPH 3aBOJIOB, HEOOXOMMO HCIOJIb30BaTh BHIPAKCHHE
(3.44) nnst omipeneneHNst CPeTHETO 3HAUCHHUS YPOBHS 3BYKOBOTO JJABJICHUSL.

3 IIpu NpOXOXKASHHUY JOPOTH 4epe3 HOHIKEHHBIH y4aCTOK MECTHOCTH (BbIEMKa) BO3MOXKHO JTOHOIHUTENBHOE
HOIJIONICHNE 3BYKa, He yuTeHHOe B (opmyite (3.43). DTo MPOUCXOIUT 3a CUET IOITIOMECHHS 3BYKa IIOBEPXHOCTHIO
BHC ITOHM)KXCHUA.
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3.3.8.2. CHmwxeHHEe ypOBHs 3BYKOBOTO JaBJiieHUS! dKpaHOM AL, b, ciienyer paccyuThiBaTh B
3aBUCHMOCTH OT uncia @peHens N, KOTopoe onpenessieTcst 4epe3 pa3sHOCTh IJIMH ITyTeH 3BYKOBOTO
ayda (pucyHok 3.7). JIis TOHKOro 3KpaHa, TONI[MHA KOTOPOIO MHOIO MEHBIIE JUIMHBI BOJHBI A,
mudpakuus 3ByKa MPOMCXOIUT MPAKTUYECKH OJHOKPATHO Ha €ro €JUHCTBEHHOM T'OpHU30HTAJIBHOM
pebpe.

Pucynok 3.7 - PacipocTpaHeHue ydeii 3ByKa MpH €ro OJHOKPaTHON Au(PaKIMK Ha TOHKOM
dKpaHe

B stom ciydae uncno @penenst N ciemyeT pacCUUTBHIBATh COraacHo dopmyie [3]

2
N = F] I:“f[dse +d, )2 + di —d, |, (3.45)

rne di - paccTosiHie, M, OT MCTOYHMKA 3BYKa 10 TOYKH, JIeXkalleil Ha pedpe moixyOecKOHEYHOro
9KpaHa U Ha IyTH, ONpEJeNsieMOM HauKpaTYaWIIMM PAcCTOSIHUEM MEXIY MCTOYHMKOM U PacdeTHOM
TOYKOM;

d, - paccTosHHe, M, OT PacdyeTHOH TOYKHM A0 YIOMSHYTOH BBINIE TOYKH, Jexkameil Ha pedpe
MOTyOECKOHEYHOT0 HKpaHa M Ha ITyTH, ONPEACIIEMOM HaHKpaTYAHIINM PACCTOSTHUEM MEXIy TOUKOH
HCTOYHHUKA U IIPHEMA;

d,, - paccTosiHuE, M, OT HCTOYHHUKA 3BYKa JI0 paCUETHON TOYKH;

dn - npnvHa TpoeknMu  oTpeska SR Ha pebpo odkpaHa, M. Ilpum pacnoioxeHWH JIMHHA
pacnpocTpaHeHus 3ByKa MepIeHNKYIISIPHO BEpXHEH KpoMKe dKkpana dp = 0;

A - AnMHA BOJHBI 3BYKa, M. J[JIMHA BOJHEI paBHA A = ¢/f M COOTBETCTBYET CPEIHEI€OMETPUUCCKON
4acTOTE OKTABHOM IIOJIOCHI.

3.3.8.3. DPPekT ycTaHOBKM TOHKOT'O DKpaHa JJIs JAHHOTO uuciia DpeHens pacCUYUTHIBACTCS IO
dopmyme [3], [12]

D.=101g[3+ 10 NCXK], (3.46)

rae C, - Ko3pPUIHEHT, B OONBIINHCTBE CIydaeB paBHbBIN equamie. [Ipm stom dopmyna (3.46)
YYUTBIBAET MOTIIOIIEHHE 3ByKa 3a CYET €ro paclpoCTpPaHEHHs HaJ IMOBEPXHOCTBIO 3€MIIM MOCHE
YCTaHOBKH 3KpaHa. Ecnu y4uThIBaTh TaKXKe W OTpaKEHHE 3ByKa OT 3€MJIM, TO 3a CYET 00pa30BaHUS
MHHMMOT'0 HCTOYHUKA K03 dunment C, He0OX0IMMO MOJI0KUTH PABHBIM 2;

K - monpaBoYHbIH KOA(P(PHUIUECHT, YUUTHIBAIOIIMA METEOPOJIOTHYECKUE YCIOBHS PACIIPOCTPaHEHHS

3Byka. Koadurment K paccunThIBacTCs COrJIaCHO cienyromieit popmyne [2]:
P (3.47)

IIpu paccrostHUAX d, MEXIy HMCTOYHMKOM M pacueTHOH Toukod MmeHbine 100 m (d, < 100)
k03 dunmeHT K MOXKHO IMOJI0XKUTH ¢ TOYHOCTBIO 710 1 1B paBHBIM enunuie. [1pu 60koBoitl nudpakunu
00BEKTOB (cM. pUCYHOK 3.6) Koa(dunreHT K paBeH TaKke eIUHHIIE.

ITpu pacyere BenmumHbl D. mpenmonaraerTcsi, 4TO CYIIECTBYET TOJBKO OAWH IIYTh IPOXOXKACHUS
3ByKa OT HWCTOYHHKA JO NpPHEMHHKA. B MPOTUBHOM cilyd4ae HEOOXOAWMO IPOBECTH PsiI
JOTIOJTHATEIIBHBIX BBIYMCICHUM Ul APYTHX IyTel, Kak IOoKa3aHO Ha pucyHke 3.6. B pesynbrare
HEOOXO0ANMO 3HEPreTHYECKH CYMMHUPOBATH BKJIA/IBI OT BCEX IYTEH paclipoCTpaHEeHHUs 3ByKa.

3.3.8.4. JIy1s TOJICTBIX 9KPaHOB, a TAK)KE 00BEKTOB KOHEYHOH TOJIIIUHEI (HACHIIIH, IoMa) AU PAKIH
3ByKa MOXKET MPOMCXOAWTH JBAXKIbBI - KAK Ha IEpeJHed, TaKk U Ha 3aJHel KPOMKe dKpaHa (PUCYHOK
3.8). B otnuume ot (3.46) moTepu YCTAaHOBKH OJKpaHa OMPEACISIOTCS B OTOM Clydae CIEAYHOUIUM
obpazom [3]:

D.=101g (3 + 10 N,,C,C:K), (3.48)
rae N, - uncno OpeHens, KOTOPoe B OTIMYME OT BhIpaxeHUs (3.45), cpaBeIMBOrO Ui TOHKHX
9KPaHOB, ONPEACISACTCS TEIeph KaK

2 2
Wy =Z|@d, +d,, +d,F +di -4, |
r F [J[ 5 ar ae 1 ¥ (3.49)
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C; - k03 PUIIUCHT, paBHBINA CIUHUIIC JJIS TOHKHX 3KPAHOB, B CIydac JBONHON MU(PPaKIUU paBeH
temneps [3]:
2, 2
G = 3d'32"—25/‘2 , (3.50)
d;, +75)
ee

d,. - paccTOsIHHE MEXIy IOBYMS JHHHAMH, HAa KOTOPBIX NMPOUCXOAWT IBOWHAs AU(paxmus 3ByKa.
Paccrosiaue d.. H3MepsAETCs B METpax.

[Ipumeuanust

1 Berpaxenue (3.48) ocymecTBisieT IUIaBHEIN epexo B popmyie (3.46) OT OXHOKpATHOH AU(PaKINH, KOTraa
d..=0, a C;= 1, k cmy4aro qByKpaTtHO# qudpakimu, korna d.. >> A, a C; = 3.

2 DdheKTHBHOCTh 3KpaHa MOXKET OKa3aThCsl MEHBIIEC BEIMYUHBI, pacCUUTaHHON Mo (Gopmynam (3.43)-(3.50).
TO BO3MOXKHO B Pe3y/IbTaTe MHOTOKPATHOTO IIEPEOTPaKEHHUSI 3ByKa MEXK/y HCTOYHHKOM H aKyCTHUECKHU JKECTKHM
JKpaHOM, a TaK)Ke OTPAXKEHHsS 3BYKa OT APYTHX aKyCTHYECKH XKECTKHX MOBEPXHOCTEW. DTH MOBEPXHOCTH MOTYT
pacrnonaratbCs HeZJalIeKo OT IYTH IPOXOXKICHUS 3ByKa OT €ro MCTOYHHKA JI0 PACYETHOM TOUKH.

3 BepaxxeHue D., pacCUUTaHHOE B MPOM3BOJIEHBIX OKTABHBIX Hosocax mo ¢opmyne (3.46), He TOHKHO OBITH
6ompiie 20 ob s TOHKHX JKPAaHOB MPH OMHOKpaTHON audpakimu. [ TONCTBIX IKPAaHOB U IBYKPATHOI
IU(paKIK COOTBETCTBYIONIEE BhIpakeHHe D., paccuntaHHoe 1o ¢popmyie (3.48), He HomKHO OBITE Ooubire 25 n1b

[3].

Pucynoxk 3.8 - Pacnpoctpanenue nydeid 3ByKa IpH IBYKPATHOH TU(PAKIMK Ha TOJICTOM dKpaHe

OcnabneHne 3ByKa ¢ TIOMOIIBIO TBYX SKPAaHOB PACCUUTHIBACTCS C IMOMOINBI0 Gopmyisl (3.48) mis
JBOMHOW MU(pPaKIUU 3ByKa, Kak MOKa3aHO Ha pucyHke 3.9. OcnabneHue 3ByKa Tpems Wiu Ooliee
9KpaHaMH PACCUUTHIBACTCS MPUOIIKEHHO C MOMOIINBI0 TOTO ke ypaBHeHHs (3.48) BBHIOOpOM JBYX
Hanbosee 3¢ (eKTUBHBIX SKPAHOB U IpeHeOperas 1efCTBUEM IPYTHUX SKPAHOB.

Pucynok 3.9 - PacripoctpaHenue stydeii 3ByKka Mpu IByKpaTHOM TU(paKInuy Ha IBYX SKpaHax

3.3.8.5 Bompocsl, cBsi3aHHbIE C BHIOOPOM U MPHUMEHEHHUEM KOHKPETHBIX KOHCTPYKIHMH DKPaHOB U
JOPYTUX HapYXXHBIX OTPaKACHHH, 00eCcIeunBaloX TpeOyeMoe IKPaHUPOBAHHE OOBEKTOB, U3JIOKEHBI
B mipuiiokeHuu B [14].

3.3.9 CHuikeHue ypoBHS 3BYKOBOI0 JaBJICHHS BCJIeCTBHE BIUSIHUSA APYTrUX GaKkTOpoOB
3.3.9.1 CHuxeHue YpOBHS 3BYKOBOI'O JABICHUS MOXKET IPOUCXOAUTh M 3a CYET JpPYrux
JIOTIOJTHUTENBHBIX (hakTopoB. OTpaskeHHE 3BYKa OT OKPYKAIOIIMX OOBEKTOB MOXKET IPUBOIHUTH K
00pa30BaHUIO JONOJHUTENBHBIX MHHMBIX HCTOYHMKOB IIyMa. 3€J€Hble HAaCaXKICHUS MOTYT
00pa3oBBIBaTh MpErpaay Ha IyTH MPSIMOTrO pacipocTpaHeHus: 3Byka. CHMKEHHE YPOBHS 3BYKOBOTO
JaBJICHHS MOXKET IPOMCXOOUTh M BCICIACTBHE OrPaHMYCHHS YIIa BHIMMOCTH HCTOYHMKA LIyMa W3
pac4eTHOMN TOUKH.

OtpaxkeHUs TOJDKHBI pacCMaTpUBAThCS B KAYECTBE MHUMBIX HCTOUYHHKOB 3BYKa. DTH OTPaKEHUS OT
MIOTOJIKOB WJIM TIOBEPXHOCTEH, OoJiee MM MEHee BEPTUKAIBHBIX (hacagoB 37aHui, OOBIYHO YCHIMBAIOT
3BYK B TOYKe npuema. DPdexT oTpakeHus 3ByKa OT 3eMHOI [TOBEPXHOCTH HE JIOJDKEH YUHMTBHIBATHCS,
MIOCKOJIbKY OH BKJItOUEH B o0O1ue ¢popmyisl (3.13), (3.14) B kauectBe cocrapisromend AL,,.

3.3.9.1.1 OtpaxkeHus: OT MPENATCTBUH PACCUUTHIBAIOTCS COTJIACHO NMPUBEACHHON HM)XE METOJHKE
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IPU CIACAYIOIUX YCIOBUSAX:
- 3epKaJIbHOE OTPAKEHHE MPOUCXOANUT TAKUM 00pa3oM, Kak oKa3aHo Ha pucyHke 3.10;

OTpaxawilas NoBepPrHOCTh

Pucynoxk 3.10 - IIpuxonx OTpaXKEHHOTO Jy4a B PaCYeTHYIO TOUKY R M3 MHAMOTO UCTOYHUKA .
[Tpyr NpOXOXKIACHUH PACCTOSIHUS 7, T 7, IIPAMOH Ty OTPAXKAETCS OT IUIOCKOCTH O] YIIIOM,
paBHBIM YTy majeHus 3

- BeJIN4YMHA KO3 (HUIMEHTa OTPAKEHUSI OT TIOBEPXHOCTH 00BEKTa H0JDKHA OBbITh Oounble 0,2;

- XapakTepHbIE pa3Mepbl OTPaKAIOIIEH IMOBEPXHOCTH NOJDKHBI OBITH BEIMKH IO CPaBHEHHIO C
JUIMHOM BOJIHBI 3BYKa, COOTBETCTBYIOIIEH CPEIHEr€OMETPUYECKON 4acTOTE OKTaBHOM Ioiiochl. Ilpu
3TOM JIOJDKHO MMETh MECTO CIEAYIOlIee HePaBeHCTBO:

r,tr
(;”r—‘”')(lmin cos )2 > )
50
rae A - JUTMHA BOJIHBI 3ByKa, M, COOTBETCTBYIOLIAS CPEIHEreOMETPUYCCKOI YacTOTEe f; OKTABHOMN
TMOJIOCHI M CBSI3aHA C 3TOM YaCTOTOM CIIEMYIOIINM COOTHOIIeHHEeM: A = 340 / f;,;
Fso - PACCTOSIHHE, M, OT HICTOYHHKA 3BYKa J0 TOUYKH OoTpaxeHus O;
Tor - PACCTOSIHHE, M, OT TOYKH OTpaxkeHHst O 10 pacueTHON TOUKH;
[ - yron magenus B paguanax (cM. pucyHok 3.10);
Imin - MUHIMAITBHBIA pa3Mep (IUTHHA WM IUPUHA) OTpaXkarouiel MIoCKoCTH (cM. pucyHoK 3.10).
[Ipn HEBBHINIOJHEHUH OJHOTO W3 TIEPEUYHMCIICHHBIX BBIIIE YCJIOBUI JUIsi JaHHOTO OKTaBHOTO
JIana3oHa OTPaXKEHUS HE YYUTHIBAIOTCS.
3.3.9.1.2 Tlpu pacdyere CHI)XEHHS YpPOBHS 3BYKOBOTO [aBJICHUS NEHCTBUTEIBHBIH W MHUMBIN
HCTOYHHMKHA DPACCMATPHUBAIOTCS OTAEIBHO. YPOBEHb 3BYKOBOH MOIIHOCTH MHHMOTO HWCTOYHHKA B
OKTaBHBIX JMAIa30HaX BEIYHUCIIAETCS 10 ciemyromei popmyie [3]:
Ly =Ly + 10 1g(p) + P, (3.52)
rne Ly - ypOBEHb 3ByKOBOH MOITHOCTH MHUMOTO NCTOYHHKA 3BYKa, 1b;
Ly - ypoBeHb 3ByKOBOM MOILIHOCTH JEHCTBUTEIBLHOIO HCTOUYHUKA 3BYKa, 1b;
P - K03 PULHEHT OTpakeHHUs 3ByKa, Majarouiero nox yriom B Ha npenstcreue (P > 0,2);
@ - pakTOp HAMPaBICHHOCTH UCTOYHHKA B HAIIPABICHUN MHUMOT'O M300paXEHUS pacyeTHOH TOUKH
(Touka S| Ha pucyHke 3.10).
[Ipn orpaxkeHUM 3ByKa OT OOBEKTOB C YKECTKMMH MOBEPXHOCTSIMH, UMEIOUIMX IHIMHAPHYECKYIO
(bopmy, KO3(PUITHEHT OTPAKECHUS PACCUUTHIBACTCS MO (hOpMyIIe

Dsin(¢ /2)
2r ’

sc

: (3.51)

oY

-

= (3.53)
rae D - nuameTp LWIMHIPA;

Fsc - PACCTOSTHAE MEX/y ICTOYHHUKOM 3BYKa M IEHTPOM IIMIIMHAPA;

¢ - yron mexxny smausiMa SC u CR Ha pucyske 3.11.

D
/C ) fe
Fie

Pucynoxk 3.11 - OtpaskeHue 3ByKa OT LHIMHIPA

HpI/I OTCYTCTBUHM JAHHBIX O KOB(l)(i)I/IHI/IeHTe OTpaKCHUA €ro 3HAUYCHUE MOXKET OBITH HpI/I6J'II/I)KeHHO
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OLIEHEHO ¢ ITOMOIILI0 Tabauus! 3.20.

Ta6nuna 3.20 - KoappuuueHT orpakenust p

O0BbeKT p
Ilnockast s)xecTKasi MOBEPXHOCTh 1,0
CreHBI 3/IaHUH C OKHAMH C HEOOJIBIIMMH YKPALIEHUSIMU MIIH 3pPKEpOM 0,8
Crensl 3aBo70B U (pabpuk, 50% MOBEPXHOCTH KOTOPHIX 3aHATA OTBEPCTUSAMH, Pa3HBIMH 0,4
YCTaHOBKAMH U TPYOAMHU
OTKpBITHIE YCTaHOBKH (TpyOBI, OAIIHM U T.II.) 0

Jnist MHUMOTO MCTOYHHKA 3BYKa BEJMUYMHBI P M P BBIYHUCIIAIOTCS OTAEIBHO B COOTBETCTBHU C MyTEM
MIPOXOXKJEHHS OTPAKEHHOTO 3BYKOBOTO JTy4a.

3.3.9.1.3 IlpubmxkeHHAas OIEHKAa OTPAXCHHS 3BYKa OT BEPTHKAIBHBIX IMOBEPXHOCTEH THIa
BHEITHUX CTEH 3J[aHUil MOXET NMPOM3BOANTHCS TAKXKe C MOMOIIBI0 GopMyIsl, IpuBeAeHHOI B 3.3.7.3.
Jliist 3THX 1esteit HeoOX0ANMO BOCIIONIB30BATHCS PUCYHKOM 3.3 M CUUTATh, YTO OTPAXKAIOIIAs! INTOCKOCTh
P sBnsercs BHemHel creHol. PacdeT mpon3BOIUTCS Ha OCHOBE BBIUMCIICHUS PA3HOCTH JUIMH MPSIMOTO
7y 1 OTPAXKEHHOTO 7, TydeH.

[Ipumeuanus

1 JIns 3¢ddeKTuBHOTO OTpa)keHHUs 3ByKa HEOOXOAMMO, YTOOBI CTEHA B TOYKE OTPAXKEHUS ObLIa TIOCKOH, MO
KpauHEu MEPE Ha PACCTOSTHUN OAHOU JJIMHBI BOJIHBI CAMON HU3KOU YaCTOTBI B CIIEKTPE IIIyMa.

2 ITocKONBKY OTpaXKeHHE YCUIIUBAET 3BYK, TO 3HAK AL,,, TOJDKEH ObITh OTPULIATEIEHBIM.

3 B ciydae CymecTBOBaHHUS HECKOIBKHIX OTPAXKAIOIINX MOBEPXHOCTEH UX BKIA] CyMMHPYETCA.

3.3.9.2 Tlomockl 3€NEHBIX HACAXKAECHUHN Hal0T CYIECTBEHHOE CHMXXEHHME YPOBHEH 3BYKOBOIO
naneHnst AL,, TOIBKO B CIIydasX, KOTJja OHH SIBJISIIOTCS JIOCTaTOYHO IUIOTHBIMH. Jlist 3Toro
HE0OX0ANMO, YTOOBI OHM 00Pa30BHIBAJIM MOJHYIO IPErpay Ha IyTH MPSIMOTO PACIIPOCTPAHEHHUS 3BYKa,
T.c. 4TOOBI HE OBUIM BHAHBI OTHENIBHBIC YYACTKHM IIYTH 4epe3 PacTHTENbHOCTh. CHIDKEHHE MOXKET
OIIPENeNATECS YYaCTKOM II0JIOCHI BOJIM3M HMCTOYHUKA [UIMHOW ¢ WJIM y4YacTKOM IIOJOCHI BOJIHM3H
pacyeTHO# TOYKH JUIMHOMN >, WM OOOMMH Y4acTKaMH JUIMHOM d U db, KaK MOKa3aHo Ha pucyHke 3.12.
[Tpu BBIUHCIICHUH JUIMH d U d> pajiyc KPHBOH MOXXET OBITH B3AT PaBHBIM IpHMepHO 5 kM. C npyroit
CTOPOHBI, YIACTKH IUTHHOW di U d> MOTYT OBITH B3ATHI BIOJb JIydeH, MPOXOIAMUX IMOX yritoM 15° k
noBepxHocTH TpyHTa [3]. CHIKEHHE YpOBHS 3BYKOBOTO AaBieHHsS AL,.,, HEOOXOIMMO ONpEACIATH B
OKTaBHBIX IOJIOCAX YAaCTOT M B 3aBHCHMOCTH OT oOWIeH UMHBI dy = d) + db, M, IPOXOAUMOH 3BYKOM
4epe3 IUIOTHYIO JUCTBY Y4acTKa MOJIOCHI 3€JICHBIX HACAXKJCHHUMH.

JlecHan nonoca

LR

Pucynok 3.12 - OnpenesneHne pacCTOSTHUS

CHKeHHne ALW,7 O6LI‘IHI)IMI/I MHOTOPAJIHBIMU TI0JIOCAMU  3CJICHBIX Haca)KI[eHI/Iﬁ C IINIOTHBIM
NPUMBIKaHUEM KPOH JIePEBbEB MEXIy CO0OW M C 3alloJHEHHEM IOJKPOHOBOTO IPOCTPAaHCTBA
KYCTapHHKOM CIIEIyeT OIPEesATh COTIAcHO cienyromiei hopmyre u Tabmure 3.21:

g 10<d, €20
Gads  20<d, <200 (3.54)

3eR

Tabnwma 3.21 - [locrosinaast B u ko3pdunmenT d,.,

Bemauia CpeanereomeTprieckasi 4acTOTa OKTaBHOM MOJIOCHI, [T
63 125 250 500 1000 2000 4000 8000
B, nb 0 0 1 1 1 1 2 3
Olses, 1B/M 0,02 0,03 0,04 0,05 0,06 0,08 0,09 0,12
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[pu BEIMONHEHUH TIPUOTMKEHHBIX PACYCTOB MOKHO BOCIIONIB30BaThCs (hopMyoi
ALA ser — Old sen df; (355)

rze 0., - Cpe/iHee 3HAUCHUe MTOCTOSTHHOM 3aTyxaunus, n1b/m, [13].

[Ipumeuanus

1 JlepeBbsi ¥ KyCTapHHUKH SIBISIFOTCS INIOXUMHU OapbepaMu AJIs IIyMa. 3aTyxaHHe 3ByKa 3a CYET SKPAaHHPOBaHHUS
UMM IIyMa OKa3bIBaeTcss B o0OmieM HeBennko. OAHAKO MX KOPHH TNPUBOAAT K TMOPHCTOCTH ITOJCTHIIAFOLICH
MOBEPXHOCTH, HajJ KOTOPOH pacmpocTpansercs 3BYK. IlosTomy HambGonmbmmit 3¢dexT B ociabieHuH 3ByKa
obecrieqnBaeTcs He B pe3yibTaTe SKPaHHPYIOIIETro NeHCTBHS PAaCTUTENLHOCTH, a 3a CUET YBEIHUICHHS CHIDKCHUS
3ByKa IOJACTHJIAIONICH MOBEPXHOCTHIO, KOTOPOE yUIHTHIBaeTCs mMompaBkoi AL, OmHako eciw JIMCTBA IUIOTHOH
PacCTHTEIBHOCTH TIEPEKPHIBACT XOJA 3BYKOBBIX JIyUei IOIHOCTBIO, TO BO3HHMKAET JONOIHHUTEIBHOE 3aTyXaHHe
3ByKa, YyYHTBIBaeMoe wWICHOM AL, Jlec, MONOCH HacaXAEHWH eCTEeCTBEHHOW pPAaCTHUTENBHOCTH, 3a0op u3
KyCTapHHUKOB - BCE ITO MOXET OBITh NPUMEpPaMH IUIOTHOH pacTUTEIBHOCTH. ['0Jble e Cydbsi M rojble CTBOJIBI
JIepeBbEB HU K KAaKOMY JIOTIOJTHUTEIEHOMY MOTJIOIICHNIO 3BYKa HE TIPHBOIAT.

2 ®opmyisl (3.54) u (3.55) MOKHO MCIIOIB30BATh IPH LIMPHUHE MOJOCH 3eJeHBIX HacaxaeHui He 6oxee 200
M. [lnsa ydactka nyta dr > 200 M npunumaior AL,, paBHBIM 3HA4€HHIO, COOTBETCTBylomeMy dy = 200 M.
CHIDKEHHE YPOBHS 3BYKOBOTO JaBIEHHS IIOJOCAMH 3€JIEHBIX HACAXKICHHH CIIETyeT yIWTHIBATH TONBKO HPH
pacdeTe ypoBHEH 3ByKa Ha IUIOMIAAKAX OTJbIXa MHKPOPAaHOHOB U TPYMI KMIIBIX JOMOB, Ha IUIOMIAAKAX AETCKUX
JIOMIKOJIBHBIX YIPEXKJCHHH 1 Ha yIacTKax IIKOJ.

3.3.9.3. CHumxenue ypoBHs 3ByKoBoro nasieHusi AL, (nb) BcienctBue orpaHudeHus yria
BUIMMOCTH YJIUIBI HJIH JOPOTH U3 PAaCYETHOM TOYKH CIIEAYET ONPENENISATh 10 (hopMyIIe

180
b, =10lg==, (3.56)

rae O - yroja BUAMMOCTH HEIKPAHHPOBAHHOTO YYAaCTKAa YJIMIBI WIH AOPOTH M3 PACUETHOH TOUKH,
rpan. (pucynok 3.13) [11].
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Pucynok 3.13 - [Ipumepbl pa30MBKH TEPPUTOPUH B OKPECTHOCTH JIMHUHM METPO Ha YUaCTKH,
OTJIMYAIOIIKECS 10 YCIOBUSIM PACIPOCTPAHEHHS IIyMa

3.4 Pacuer o:xuaaeMbIX YPOBHel 3ByKa OT ABHKYIIMXCH 00bEeKTOB

3.4.1. Ha cenuteOHON TEeppUTOPUH B OKPECTHOCTH HA3E€MHBIX OOBEKTOB METPOITOJIMTEHA MOTYT
pacmoJsiarateCsi HECTAl[MOHAPHBIE HCTOYHUKHM HEINOCTOSHHOIO IIyMa, TaKHe, KaK pENbCOBBIM U
aBTOMOOWIBHBIIN TpaHcopT. 1IlyMOBO#i XapaKTepHUCTHKON MOTOKOB PETLCOBOTO TPAHCIIOPTA SIBJISIFOTCS
MaKCUMaNbHBIl L, me M OSKBUBAJIEGHTHBIM L, .., YPOBHM 3ByKa, H3MepeHHble B 1BA, a mns
aBTOMOOMIIBHOTO TPAHCTIIOPTa HOPMHUPYETCS TOIBKO SKBUBAIICHTHBIA YPOBEHB 3BYKA L 4 5, IBA.

3.4.1.1 Tlpu pacCMOTPEHHH ABKIKYIIMXCS OOBEKTOB MX MOXKHO pacCMaTPHUBAaTh B 3aBUCHMOCTH OT
HX pa3MEpOB, PACCTOSHUA IO HUX M JPYIMX YCIOBUH KaK TOUYEUHBIE MM Kak JuHeiHble. [lpu oueHb
OOJBIINX PACCTOSHHUAX OTAENBHBIE 00BEKTHI H3ITyYaroT IIyM Kak cepuIecKrie TOUCIHbIC HCTOYHUKH U
TOrJa CHIDKEHHE 3BYKa C PACCTOSHUEM MPOUCXOIUT 10 3aKOHY

AL, =201g (r/ ro), (3.57)

TJZIe 7' - PACCTOSIHAE MEXY OOBEKTOM U MPHUEMHOM TOUKOM, M;

Fo - PACCTOSIHNE MEXIY OOBEKTOM U OIIOPHOM TOYKOH, M.

HpHMe‘IaHHe - HonpaBKa AL,,M YaCTOTHO HE3aBHCHUMaA U MOXKET IMPUMEHATHCA U1l pacu€Ta CHUXKCHUST YPOBHSA
3ByKa KaK B OKTaBHBIX [MANa30HaxX, TaK U ¢ KOPPeKuuei A.

3.4.1.2 TIpu paccMOTpPEeHHH TPAHCHOPTHBIX MOTOKOB BOJHM3HM PAacdeTHON TOYKH MOCICTHHE MOTYT
paccMaTpUBaThCs 3a4acTyIO Kak JIMHEHHbIE UCTOYHHKH 3BYKA C IMJIMHIPHYECKON PacxoauMocThio. B
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9TOM ClIydyae OTHOCUTEIbHOE CHIKEHUE YPOBHs 3ByKa AL, B CBOOOJHOM ITPOCTPAHCTBE OIUCHIBACTCS
crenyrorien GopMyInoit:
AL,..=101g (r/ o), (3.58)

IZie ¥ - KpaTyaiflliee pacCTOSHUE MEXTy TPAaHCIOPTHOM JTMHUEH U IPUEeMHOI TOUKOH, M;

70 - KpaT4ailee pacCTOSHUE MEXy TPAaHCIIOPTHOM JIMHUEH ¥ OLIOPHOM TOYKOH, M.

[Ipumeuanust

1 Tompaska AL,., onpenensemas ¢opmynaoi (3.58), yacTOTHO He3aBHCHMMa M MOXKET NPUMEHSATHCS Ui
pacueTa CHUKCHHUA YPOBHA 3BYKa KaK B OKTABHBIX IOJIOCAX 4aCTOT, TaK U C KOppCKHHCfI A.

2 ®opmymnoii (3.58) He0OX0AMMO MOIB30BATHCS MPU PACcUETe SKBUBAIEHTHOTO YPOBHS 3BYKa, IPOU3BOJAUMOTO
aBTOMOOWMIILHEIM U PEIBLCOBBIM TPAHCIIOPTOM.

3.4.1.3 B cmyyae, Korjga MpOTSKCHHBIN JIMHCHHBIA MCTOYHHUK 3BYKAa KOHCYHOW JJTMHBI [ MOXHO
MIPEICTaBUTh B BUAEC CyMMBI HEKOT€PEHTHBIX M3IydaTesied, CHIKEHHE YPOBHSA 3ByKa B CBOOOTHOM
MPOCTPAHCTBE ONMCHIBACTCS CIIEAyoLIeH (HopMyJIOi:
arcig Ef?r}l

AL =10g arcﬁg[ffErn lﬂlg[ ,
"

T/€ 7 - PACCTOSIHUE MEXAY IPUEMHOM TOUKOW U JIMHUEHN N0 NEPIEHIUKYISAPY K HEH, M;

70 - PACCTOSTHUE MEXKy OMOPHON TOYKOHN M TMHUEH M0 NeprneHANKYIAPY K HEH, M.

[Ipumeuanus

1 IlonpaBka AL,., ompenenseMass dopmynoi (3.59), yacTOTHO He3aBUCHMa M MOXKET INPUMEHSTBHCS IS
pacdeTa CHIDKEHHsI yPOBHS 3ByKa KakK B OKTaBHBIX JMANa3oHax, TaKk M C KOPPEKIUeH A.

2 Tlpu pacueTe MakCHMaJILHOTO YPOBHS 3BYKa, BBI3BAHHOTO MPOXO/SIIIMM COCTaBOM PEIILCOBOTO TPAHCIOPTA,
HEOOXOIMMO MOIB30BaThCs PopmMyioit (3.59).

(3.59)

3.4.2 Pacyer SKBHBaJCHTHOTO YpOBH: 3BYyK4, CO3JaBacMoro noes3jiamMm MeETpo, HCO6X0,I[I/IMO
MIPOU3BOIUTH COTJIACHO CIICAYIOIIEH hopmyIie:
L, =2+10lg(n)+24,91g(v)- 101g(r) + 101g(!) (3.60)

TIe 1 - YMCJIO Map MOe3/I0B B 4yac, nap/dy;

V - CKOPOCTB JIBFDKCHUS 110€3/1a, KM/4;

7 - PaCCTOSIHUE MEXKAY PUEMHOM TOUKOM M OChIO IyTH, ONMKalIero K pacyeTHOH TOUKE, M;

[ - nuHa moes3aa, M.

3.4.3 Pacuer SKBHMBAJIECHTHOI'O YPOBHS 3BYKa, CO3/1aBacMOI0 NPHTOPOTHBIMH 3JIEKTPOIOE3JaMH,
HE00XO0IUMO TIPOU3BOJUTH COTJIACHO CIIEAYIOMIEH GopmyIe:

L, =111+ 101g(n)+ 24,91g(v) - 101g(r) + 101g(!) (3.61)
3.4.4 PacueT OKBHBAJIECHTHOTO YPOBHsS 3BYKa, CO3JaBA€MOT0 MACCAKUPCKUMHU IOE37aMH,
HEOOXO0ANMO TPOU3BOJNTE COTJIACHO CIEAYOLEeH hopMyIte:
L, =20,4+10lg(n)+16,61g(v)- 101g(r)+ 101g(/) (3.62)
3.4.5 Pacuer >KBHBaJCHTHOTO YPOBHS 3BYKa, CO3[IaBAEMOT0 T'PY30BBIMH IOE3aMH, HEOOXOIMMO
IIPOM3BOUTH COTJIACHO cienytomeii Gpopmyie:
L, =256+10lg(n)+16,61g(v)-101g(r)+ 101g(/) (3.63)
3.4.6 Pacuer MakCHMalbHOTO YpPOBHA 3BYKa, CO34aBaeMOr0 MOE3JaMH METpPO, HEOOXOIMMO
MIPOM3BOIUTH COTIIACHO cieayromeii Gpopmyre

Do = 27,7+ 3512 (L) +101g

Aoke
Adke

Adke

arctg(l f2r)

r
(3.64)
3.4.7 Pacuer MakCHUMaJbHOTO YPOBHS 3BYKa, CO37aBa€MOT0 IMPUIOPOAHBIMH JIIEKTPOIOE3IaMU,
HE00XO0AUMO IPOU3BOIUTH COMIACHO CIIEAYIOIIEH hopmyiie:

L, -363+340l )+ 10| B ) (3.65)
»

3.4.8 Pacuer MaKCHMAIbHOTO YPOBHS 3BYyKa, CO3[aBACMOr0 MMACCAXUPCKUMHU I10€3/aMHU,
HE00XO0IMMO MPOU3BOJIUTH COTIIACHO cleytomiei Gopmyre:

L. = 27,68+ 351 (1) + 101g [—“”‘“‘fg (12r)

(3.66)
3.4.9 Pacyer MaKkCMMaJbHOTO YPOBHS 3ByKa, CO3/aBaeMOT0 TPY30BBIMH MOE3IaMH, HEOOXOIUMO
MPOU3BOAUTE COTJIACHO ciexyomeii hopmyre:
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L =405 +26 61z (v)+ 101g[ ZEEL2)|
r (3.67)

[Ipumeuanus

1 Ha ydacTkax >KEIe3HOJOPOXKHBIX ITYTEH, YJIOKEHHBIX HAa JICPEBSHHBIC ILMAIIBI, HEOOXOIHMO YYHTHIBATH
nonpaBky AL, = -2 nbA. Ha ydacTkax >KeJIe3HOMOPOXHBIX MYyTEHl ¢ OTKPBITBIMHM CTHIKAMH DEJIbCOB CIEAYET
YYUTBIBaTh nonpaBky ALy, = +2 nbA.

2 IIpu BeIOOpE K03 hunHeHTOB B hopmynax (3.60)-(3.67) ObLIH UCTIONB30BAHBI AKCIIEPUMECHTANIFHBIE JaHHBIE,
npUBeJeHHbIe B padoTtax [9], [10].

3.4.10 PacueT SKBHMBaJEHTHOTO YpPOBHS 3BYyKa, CO3/]aBAEMOTO aBTOTPAHCIOPTHHIMH MOTOKaMH, C
yaerom monpaBok AL, ALy, n ALy x ALy, ., TpUBENEeHHBIX B Tabnumax 3.22-3.24, HeoOXoauMO
BBIMOJIHATH 110 GopmMyJie

ML, =16,2+101g(N)+13,31g(vP+ 9lg(1+ )+ 101g( ) (3.68)

rae N - MHTCHCUBHOCTbD JIBFDKEHUS TPAHCIIOPTHBIX TIOTOKOB B "9ac Muk", aBT/d;
V - CpC€aHAA CKOPOCTh ABUKCHUA TPAHCIIOPTHBIX ITOTOKOB, KM/‘I;
P. - nons rpy30BOro 1 OOIIECTBEHHOTO TPAHCIIOPTa B 00IIeM MOTOKe, %o.

Aowe

Tabnwma 3.22 - [lonpaBka AL,

Yucio nosioc ABMYKEHMsI JOPOTH B 000UX HApPaBIEHUSIX 2 4 6-8
[TonpaBka AL, k AL, s, IBA 2 1 0
Tabnuma 3.23 - IlompaBka AL,

By nokpbITHS npoe3xKei yacTu JOporu Iompaska AL, 1BA
AcdanpTo0eTOHHOE MOKPBITHE MPOE3IKEN YaCTH IOPOTH 0
I{eMeHTHOOETOHHOE MOKPBITHE POE3XKEN YaCTH JOPOTH 3

Tabmauna 3.24 - IlonpaBka AL 4;
IIpoaoNBHEIHA YKIIOH YIB! FITH TOPOTH, % 2 4 6 8 10
IonpaBka ALs,; k ALy . (abA) mpu monme rpysoseix| 0 0,5 1 1 1,5 2
aBTOMOOWMIIEH, aBTOOYCOB M TpOICHOYycOB B CyMMapHOM| S 1 L5 12535 45
YHCJIC TPAHCIIOPTHBIX CPEIICTB B MOTOKE, % 20 1 2,5 |1 3,5 | 45 6
40 | 1,5 | 25 4 5,5 7
100 | 1,5 3 5 6,5 8

[Ipumeuanus

1 [lymoBOH XapaKTepUCTUKONH aBTOTPAHCIOPTHHIX NOTOKOB B cooTBercTBUU ¢ ['OCT 20444 sBnsercs
OKBUBAJICHTHBII ypOBEHb 3ByKa, YCTAHABIMBAEMBIN B 7,5 M OT OCU KpaiiHell IoNoCkl ABMKEHUS Ha BbIcoTe 1,5 M
OT IOBEPXHOCTH 3EMJIH.

2 Tlpu BeIOOpe KOd(dHUIMEeHTOB B (opmyne (3.68) ObUIM HCIOIB30BaHBI AKCHEPHMEHTAIBHBIC JIAHHBIC,
npuseneHHbIe B [9], [10].

3.4.11 OxwumaeMblii SKBHBAJICHTHBI YPOBEHb 3BYKa, CO3/IaBAcMbBIH TpaMBasMH, OTIpPEACISIeTCS Ha
paccTostHAM 7,5 M OT ocH OJImKalIero myT B 1bA mo gopmyie
AL, =59,751+ 101g(N)- 10lg(r)+ AL,, . (3.69)

‘Aske
®opmyna (3.69) momydeHa ¢ moMombl0 paboTel [15] ¢ yuerom mpumedanus 2 myHkTa 3.4.1.2.
®dopMyrna y4uTHIBA€T 3aBUCHMOCTb MCKOMOTO YPOBHS 3ByKa OT CpelHEeH 4acoBOH MHTEHCHBHOCTH
JIBIDKCHUSI TpamMBaeB N B TEUCHHE YETHIPEXUacOBOIO IEpHOAA C HanOOJIbIICH WHTEHCHBHOCTBHIO
JIBMDKEHUS! JUIS JHEBHOTO BPEMEHM WJIM OT MHTEHCHBHOCTHU JIBU)KEHHS B HauOoliee HIyMHBIH 4acoBOM
nepuos Ho4YHOro BpeMmeHu. [lompaBka AL, y4YWTHIBaeT BIHMSHHUE OCHOBaHHMS INyTH B JOBA n
ompeseNseTcs: coriacHo Tabmwuie 3.25.
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Ta0numna 3.25 - lompaBka AL 44

PacuerHbIM MakcMManbHBIN

OcHoBaHHE MyTH AL, nBA YPOBEHD 3ByKa, IBA
[lInanpHO-IIECYaHOE 0 82
[[InanpHO-11IE0CHOYHOE +4 86
To >xe, Ha MOHOJIUTHOM OETOHHOM IIJINTE +1 83
MOHONIUTHO-OETOHHOE +10 92

3.4.12 OxxuaeMblii MaKCUMaJIbHBIN YPOBEHb 3BYKa, 1BA, co31aBaeMblil TpaMBasiMH, OIIpeeseTcs
Ha PAacCTOSHHUH 7,5 M OT OCH ONMDKAWIIero IMyTH TpaMBas ¢ MOMOIIBI0 MONMPaBOK ALy, ALys w1 ALye,
TIPUBEACHHBIX B Tabmuiax 3.25, 3.26 u Ha pucyske 3.14.

Tabnuma 3.26 - llonpaBka AL 4

JIByCTOpOHHSIS 3aCTpOKKa
T 3acTpoiku OH::(Z:TO(E);;;M Otnomenwue h,,./B
P 0,05 0,25 0,4 0,55 0,7
AL, TBA 1,5 1,5 2,0 2,5 3 3,5
ALy, nb
N
5 N~
N [~
~N
~N :
A
10 ~ N “M\_‘q
N B
~
~
15 AN
15 20 30 ' 40 ' 50 106w

1 - LA maxs 2 - LA 9KE
Pucynok 3.14 - Ilonpaska AL s, CBSI3aHHAsI CO CHIKEHHEM YPOBHS 3ByKa B 3aBHCHMOCTH OT
PacCTOSIHUS OT MPOE3KEH YaCTH YIHLBI O TpaMBast

[Ipumeuanus

1 [ompaska AL 4, yauThIBaromas BIMSHAEC OCHOBAaHU ITyTH B 1BA, onpeaensieTcs coryiacHo tabnmie 3.25.

2 ITompaBka AL,s, yanTHIBAIOIIasi CHIDKEHHUE IITyMa B 3aBUCHMOCTH OT PACCTOSHHMS OT OCH OIIDKaiIIero myTtu
J10 pacdeTHOH Touku B 1BA, MOXKET onpenesaThes Il TpaMBasi 10 YIPOIEHHOW HoMorpamMe pucyHka 3.14 [15].
CoryacHo rpaduky 3ToH paboThl YMEHbIICHHE MaKCHMAIbHOTO YPOBHS IMPOUCXOIUT Ha 6 NBA mpH yBelnW4eHHH
paccTosiHus B 1Ba pasa BIUIOTH JI0 45 M.

3 INonpaBka AL 46, yIUTHIBAOIIAs BIMSHIE OTPAXKSHHOTO 3ByKa B IBA, onpezensiercst cornacHo Tadiue 3.26.
ITonpaBka HaXOAUTCS B 3aBUCHMOCTH OT OTHOLIEHHS BBICOTBI PACUETHOH TOUKH /iy, K LIIMPUHE YIUIBI B Mexay
tacamamu 3maHnil. BeicoTa pacueTHOi TOUKH /1, HaJ MOBEPXHOCTHIO TEPPUTOPHH MPUHUMACTCS B O0IIEM CITydae
paBHoit 1,2 m.

3.4.13 PacueTHBI! CIEKTp TPAHCIOPTHOTO IIIyMa Y HApYKHOTO OTPAaXACHUS 3/aHUs OIpeaenseTcs
[0 PaCCYUTaHHOMY OXXMJAEMOMY YPOBHIO 3BYKa B JBA ¢ IOMOIIBIO OTHOCUTENIBHBIX CIEKTPOB. OTH

3HAUEHUS OKTABHBIX YPOBHEH MpUBENIEHBI B Ta0uuIle 3.27 OTHOCUTENLHO YPOBHS B TBA.

Tabnwma 3.27- [lonpaBKU K OTHOCHTEIBHBIM CIIEKTPAM TPAHCIOPTHBIX IIYMOB

VcToumuK myma CpenHereoMeTpryeckre 4acToThl, [ 11, B OKTaBHBIX IOJIOCAX YaCTOT

125 250 500 1000 2000 4000
ABTOMOOHJILHBIN TPAHCIIOPT +2 -1 -4 -4 -7 -13
TpamBait -2 +3 -3 -6 -8 -13
[laccaxxupckue M Ipy30BbIE +1 +1 -1 -6 -10 -18
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moc3ga Ha SHCKT’pI/I‘IeCKOﬁ TATrC

4 2 0 5

[Ipuropo/iHbIe 3eKTpoIoe3ia

-11

-19

3.4.14 Tlonpasku AL, ,, K CHI)KCHUIO YPOBHS 3BYKOBOI'O JaBJICHHUS, BBI3BAaHHBIC ITOJICTHIIAOIICH
MMOBEPXHOCTHIO BOJIM3U TPAHCHOPTHBIX MarucTpaieii, OnuchBarOTCS (HopMyIaMu, MPUBEICHHBIMU B

noapaszaene 3.3.7.

3.4.15 Cumxenue ypoBHed 3Byka AL, ., NBA, s5KpaHaMu OECKOHEYHOH [UIMHBI OT PETLCOBOTO M

aBTOMOOHILHOTO TpaHCIIOpTa CJIEAYET ONPEACIATH COIIaCHO CbopMyJ’Ie
ALA oxp = ALA 9Kkp By

(3.70)

rae AL, ,, 5 - BemuanHa, ABA, ompenensemas mo tabimme 3.28 B 3aBUCHMOCTH OT Pa3HOCTH JUTHH

myTel MPOXO0KACHUS 3BYKOBOTO JIyda O, M, IIPH MPHHATOM BBICOTE SKPaHa.

Ta6nuia 3.28 - CHuskeHue ypoBHs 3ByKa AL, ,,, g 1181 TPAHCHOPTHBIX MOTOKOB

O, M 0,005 | 0,02 | 0,06 | 0,014 | 0,028 | 0,48 | 0,083

1,4

2.4

6

AL, 5 5, IBA 6 8 10 12 14 16 18

20

22

24

PasHOCTh JUIMH TIyTeH TMPOXOXICHHS 3BYKOBOTO JIiyda O, M, B COOTBETCTBHH CO CXEMOI 3KpaHa,

MIPUBEJICHHOW Ha PUCYHKE 3.7, CIEIyeT ONMpeaesTh Mo GpopMyie
6 = dse + der - dxra

(3.71)

rne di - paccTosiHie, M, OT MCTOYHMKA 3ByKa 10 TOYKH, JIeXKaleil Ha peOpe moixyOecKOHEYHOro
9KpaHa U Ha MyTH, ONpPEJE/IieMOM HAaUKPATYAWIIMM PACCTOSIHUEM MEXIY MCTOYHMKOM U PACUETHOM

TOYKOI;

d,. - paccTosiHMe, M, OT PacUeTHOH TOYKM JIO YIOMSIHYTOHW BBIIIE TOYKH, JIeKalled Ha pedpe
MOTyOECKOHEYHOTO S3KpaHa M Ha IIyTH, OIPEAETIEMOM HAWKPAaTYaHIINM pPACCTOSIHUEM MEXIY

HWCTOYHUKOM U PacCUE€THON TOUKOM;
d, - paccTOsIHHE, M, OT MICTOYHHUKA 3ByKa IO PACYCTHON TOUKH.

3.4.16 CHmxeHHE ypOBHS 3BYKa SKPaHOM KOHEUHOW JIUHBI AL, ., IBA, CIEIyeT ompeneisiTe 1o

bopmyne
AL, okp = AL, Kp @ /\o,
rae ALy sy a -
3aBUCUMOCTH OT BeTHIUHBI AL 5y, 5;

(3.72)

MeHbIIast U3 BEMUIUH ALy 5y g1 U ALy 5y 0, IBA, onpenessieMbix mo tabmume 3.29 B

N\, - nonpaBka, 1bA, onpenensiemas o Tadauie 3.30 B 3aBUCUMOCTH OT Pa3HOCTH BETHUHH AL fpq1

nu ALA 9Kp a2+

Tabmuna 3.29 - CHuskenne ypoBHs 3ByKa AL, ,,, o; TPU 3a1aHHOM yrite O; (i = 1,2)

O ¥ O, Tpaj. 45 50 55 60 \ 65 70 75 80 85 90

AL, 5, IBA | CHmxenue ypoBHs 3ByKa AL, 5y st B AL, 5 o2, IBA, I JaHHOM yTIIE O U O, TP
6 1,2 1,7 2,3 3,0 3,8 4,5 5,1 5,7 6,0 6
8 1,7 2,3 3,0 4,0 4,8 5,6 6,5 7,4 8,0 8
10 2,2 2,9 3,8 4,8 5,8 6,8 7,8 9,9 10,0 10
12 2,4 3,1 4,0 5,1 6,2 7,5 8,8 10,2 11,7 12
14 2,6 3,4 4,3 5,4 6,7 8,1 9,7 11,5 13,3 14
16 2,8 3,6 4,5 5,7 7,0 8,6 10,4 12,4 15,0 16
18 2,9 3,7 4,7 5,9 7,3 9,0 10,8 13,0 16,8 18
20 3,2 3,9 4,9 6,1 7,6 9,4 11,3 13,7 18,7 20
22 3,3 4,1 5,1 6,3 7,0 9,8 11,9 14,5 | 20,7 22
24 3,5 4,3 5,8 6,5 8,2 10,2 12,6 154 | 22,6 24

Ta6nuna 3.30 - TlonpaBka A, B 3aBUCHMOCTH OT Pa3HOCTH BeJIMYUH AL, ) o1 - ALy o

ALy at = ALy oy 0, IBA 0 2 4 6 8 | 10 | 12 | 14 | 16 | 18 | 20 | 22
No, IBA 0 108]15({20|24]261|28[29/293,0/3,0]3,0

Ipumeuanne - BenuauHbl ALy 5 o1 U AL 5y oo ONPENEITSFOTCS B 3aBUCUMOCTH OT YIJIOB O U O, 110J] KOTOPBIMU

BUIHBI Kpas 9KpaHa, COTIacHO PUCYHKY 3.15.
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IxpaH-creHKi

-‘4}!"

R

R - pacuetrHas Touka
Pucynok 3.15 - Bua cBepxy 3kpaHa KOHEUHOU AJTMHBI

3.5 llopsinok noadopa MeponpusTHii Mo odecnedyeHn 0 TPedGyeMOro CHUKEeHHUs IIIyMa

3.5.1 Tocne ompezesneHus] BEIMYMH TPeOyeMOro CHHXKEHUsI YPOBHEH IlIymMa B PacueTHBIX TOUYKaX
coryacHo 3.1.9 ciiesyer UCTOYHUKH, IIYM OT KOTOPBIX TPeOyeTCs CHU3UTh, PA3MECTUTh Ha TEPPUTOPUHU
0o0beKTa B MeCTe, HanboJee yIaJICHHOM OT PACUYeTHBIX TOYEK. [IpHdeM 3TH UCTOYHWKHU W 31aHHS HIH
COOPY’KEHHsI, B KOTOPBIX OHH PAacIlOJIOKEHBI, CIEIyeT pa3MemaTth TakuM oOpa3oM, 4ToObl Hamboiee
WHTEHCHUBHBIE OBUTM 3KPaHWPOBAHBI OT PACUETHBIX TOUCK 3JAHMSAMH WM COOPYKCHUSIMH C MEHeEe
WHTEHCUBHBIMH UCTOYHUKAMH IIyMa.

3.5.2 M3ny4aronye KOHCTPYKIMY UCTOYHUKOB, IIIYM OT KOTOPBIX TpeOyeTcs CHU3UTh, a TAK)Ke OKHA
U JIBEpU MOMEIIEHHUH, B KOTOPBIX OHU YCTaHABIIMBAIOTCS, CIIEYET, 10 BO3MOXKHOCTH, OPUEHTHPOBAThH B
CTOPOHY, IIPOTHBOIIOJIOKHYIO HAIPABJICHUSIM B PACUETHBIE TOYKH.

3.5.3 Ilocne BBINONHEHHUS APXUTEKTYPHO-IUIAHMPOBOYHBIX MepomnpusTuii cormacao 3.5.1, 3.5.2
HEOOXOANMO TPOU3BECTH IIEpepacyeT OXHUIAEMBIX YPOBHEH IIymMa M TPeOyeMOro CHIDKEHHS YPOBHEH
IIyMa HCTOYHUKOB, K KOTOPBIM OBIIIM IPUMEHEHBI BBIIICYyKa3aHHbIE MEPOIIPUSTH.

3.5.4 Tlombop cTPOMTEINHHO-aKyCTHYECKUX MEPONPHATHH TII0CE BBITOJIHEHUS APXUTEKTYpHO-
IUITAHUPOBOYHBIX MEPONPHUATHH CIIEAYeT BBINOJHATH B HAdaJle AT MCTOYHHKOB C MAaKCHMAIbHBIMH
TpeOOBaHUSIMH TI0 CHI)KEHHIO YPOBHEH IIyma.

3.5.5 OCHOBHBIMH CTPOMUTENIBHO-aKyCTUYECKHMHU MEPONPUATUSAMHU IO CHIDKEHHMIO IIyma
HCTOYHHKOB Ha 00BEKTaX METPOIIOIUTEHA SBIISIOTCS:

- Ul BEHTHUISILIMOHHBIX CHUCTEM, KOMITPECCOPHBIX, CKPYOOEpHBIX U T.I. - YCTAaHOBKA TJIYIIUTENEH
IIymMa B COOTBETCTBHM C pPa3pabOTaHHBIMH pEeKOMEHAanusMu. Kpome TOro, Il BEHTHISATOPOB,
YCTaHABIMBAaEMbIX OTKPBITO (KPBIIIHbIE, MEPEABMKHBIE KOMIIPECCOPHI M T.II.), JOMOJHHUTENBHO K
TIYMIUTESIM IIyMa - YCTAHOBKA ITYMO3AIIMTHBIX KOXXYXOB B COOTBETCTBHH C PEKOMEHMIAIMSIMHU,
H3J10XKCHHBIMH B 3.5.7;

- JUISl TEXHOJIOTUYECKOTO 000pYIOBaHMUs - YCTAHOBKA B 37[aHUsI C IIPEUMYIIIECTBEHHOI OpHeHTaluen
OKOH M JIBEpeil B CTOPOHY, IPOTHBOIIOJIOKHYIO HAIIPaBIEHHSIM B pPACUYETHbIE TOYKH, a TaKXe
HCTIOJb30BaHUE ITYMO3AIIUTHBIX KOHCTPYKIIMI OKOH | JBepe (mpuiioxkeHue A);

- JUIi MOGYHBIX IUIOII3J0K aBTOTPAHCIIOPTa - YCTAHOBKA LIYMO3ALIUTHBIX KPAaHOB CO CTOPOHBI
cennTeOHON TepPUTOPHH.

3.5.6 171t CHMKEHUSI [IlyMa BEHTHIISIIMOHHBIX CHCTEM, KOMIIPECCOPHBIX PEKOMEHIYETCSI IPUMEHSTh
TpyOUaThle W IUTACTHHYATHIC IIYIMINTEIH [IyMa, KOHCTPYKIIMH KOTOPBIX MOJONPAIOT B 3aBUCHMOCTH OT
pa3sMepoB BO3IyXOBOJA, JIOMYCTHMOH CKOPOCTH BO3AYIIHOTO IIOTOKA, TPeOyeMOTo CHIDKCHHS
OKTaBHBIX YPOBHEH 3BYKOBOTO JaBJICHUS U MPEIOJIaraéMoro MecTa Jijisi yCTaHOBKH TITYILIUTEIS.

Paboune yepTexn KOHCTPYKLIMI THIIOBBIX TPYOYaThIX M IJIACTHHYATHIX MIyHIMTENEH IIymMa M UX
akycTryeckas 3(h(HeKTHBHOCTh MPUBENICHBI B THIIOBOM aliboome [8].

HeobOxoaumyro anuHy TpyOuyaThiX M IUIACTHHYATHIX DIIYLIMTENIEH CleAyeT NoAOHpaTh TaKuM
00pa3oM, 4TOOBI BETHMYNHBI aKyCTHYEeCKOH 3(PPEKTUBHOCTH TIYIIUTENS B OKTaBHBIX IMOJOCaX YacTOT
ObUTM HE MEHBIIEC 3HAYECHUH TPeOyeMOro CHMXKEHHsS YPOBHEH IIyma. YTOUYHEHHBIE IaHHBIE 00
aKycTH4ecKoi 3 PeKTHBHOCTH IITyIInTeNeH IpHBEICHBI B IpuiiokeHnn 1 PykoBoscraa [4].

B GoxpmmMHCTBE CiTydaeB JUIMHA TIIYMIATENS HE JOJDKHA MPEBBIMaTh 2 M. JnuHa rirymmrens Oonee
3 M HenenecooOpa3Ha U3-3a HEM30EKHBIX KOCBEHHBIX IyTEH pacrpocTpaHeHus mryma. B tex ciydasx,
Koraa tpeOyemas JUIMHA TIIYIIUTENsl TPeBhIaeT 3 M, CIEAYeT JeNUTh IIIYHIWTEeIb Ha JIBE YacTH.
JlmiHa BO3MyXOBOJA MEXIy YacTAMHU TIIYIIUTENS JobkHa coctaBisath 0,8-1,0 M. Bo muzbexanwue
pacmpocTpaHeHHs 3ByKa [0 METAIMYECKOMY BO3IyXOBOAY JKEJIaTelNbHO Ha OSTOM y4acTKe
yCTaHaBIHMBaTh THOKYIO BCTaBKY MmiHON 100-150 M.

Heobxoanmoe cB0OOOJHOE CEUCHNE TITYIIUTENS OTNPENCISIOT U3 COOTHOIIEHUS
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F,= 2, (3.73)

rae O - 00bEMHBIN PACX0Jl BO3/yXa Uepe3 IIIyIIUTENb, M>/C;
Voon = JOIYCTUMAsl CKOPOCTB BO3/yXa B IIIYIIUTENE, M/C.
B obmem ciaydae vy, clemyeT BbIOMpaTh B 3aBUCHMOCTH OT JOITyCTUMOTO YPOBHS 3BYKOBOH
MOLIHOCTH IIyMOOOpa30BaHus B CAMOM [ITYIIUTENE, ONPEAEIIeMOro 1o Ghopmysie
LWdoni:LW&ri+ALn1pis (3-74)
rA€ Ly e i - YDOBEHD 3ByKOBOM MOIIHOCTH Ha BXOZ€E B INIYIIUTENb B i-il OKTaBHOH nosoce, 1b;
AL,,; - TpebyeMoe CHIDKEHHE YPOBHS 3BYKOBOW MOITHOCTH, b, ompenenseMoe coriacHo 3.1.9.
Benmuauny Ly o ; MOKHO OTIPENIENATE IO popMyIie
Lsti:LWiJ’_ALW[cemu, (3-75)
rae Ly - ypoBEHb 3BYKOBOM MOLIHOCTH BEHTHJIATOPA B i-i OKTaBHOM moJjoce, ab;
ALy comy - CHIOKEHHE YPOBHS 3ByKOBOM MOIIHOCTH I10 ITyTH PACIPOCTPaHEHHs 3ByKa B BO3[yXOBO/IE
OT BEHTWJISATOPA A0 NIIyIIUTENs B i-i OKTaBHOM nojuoce, nb, onpeaenseMsle coriacHo 3.3.4.5.
DKCHepUMeHTANIbHBIE JIaHHBIE 0 COOCTBEHHOM IIYMOOOpPA30BaHMM B IUIACTHHYATHIX TIIYLIMTEISX
ceuenueMm F = 0,5 - 0,8 = 0,4 m? ¢ mnactuaamu TonmuHol 100 u 200 MM u (axTopoM cBOGOIHOMN
mwrotand ¢o = 0,5 (¢ = Fo / F) IpuBeneHs! B npuiokeHnu b. JIst Apyrux cedeHuii Ha BCEX 4acTOTax
K TaOJIMYHBIM JJAHHBIM CIIEAyeT NPHOaBIsATh NOIPABKY:

ML, = 10lg (3.76)
0,4

rae F - IIomanh CeYeHHs YCTaHABIMBAEMOTO TUTyIIHTENS, M2,

[[Tymoo6pazoBanme B TPyOUaTHIX TIYIIUTENAX CIEAYET ONPEACIIATh M0 JaHHBIM JUISA IUTACTHHYATHIX
[IIymuTeIed ¢ OOTEeKaTeNsIMH Ha BXOJAE C SKBHBAJICHTHBIM MEPUMETPOM 3BYKOIOTJIOMIAFOIINX
MIOBEPXHOCTEN MONEPEUHOTO CEUEHUSI.

Ipumeyanne - Jns TpPEIyNPEXACHHUS BBIIYBAHUS CTEKJIOBOJIOKHHCTOTO MaTepHala Vi, He [IOJDKHA
npeBbImaTh 15 m/c.

[nymuTeny myma cieayer yCTaHaBIMBaTh KaK MOYKHO OJIM)KE K BEHTHIATOPY.

3.5.7 Koxyxu Uil OTKPBITO CTOSIIIEro 00OpydOBaHUs, SIBILIOLIETOCS HCTOYHUKOM ITOBBIIICHHOTO
nryma, CJleAyeT HPOSKTUPOBATh W3 JIMCTOBBIX HECTOPAeMBIX MM TPYOHO CTOPAEMBIX MaTEpHajoB.
ToNuHy CTEHOK KOXyXa MOAOHPAIOT MCXOAS U3 YACTOTHOW XapaKTEPUCTHKH TPeOYeMOH H30JIALUH
BO3IYIIHOIO LIyMa, KOTOPYIO B ClIy4ac BBITOJHEHHS CTEHOK KOXXyXa C BHYTPCHHHM HOKDPBITHEM H3
3BYKOIOTJIOMIAIOIIEr0 MaTepralla oIpeessoT o popmyie

Rimpi =DLyy; + AR + 5, (3.77)
rne AL,, ; - TpeOyeMoe CHHKEHHE YPOBHS 3BYKOBOTO JIaBJICHHS B i-ii OKTaBHOMH ITOJIOCE YacToT, ab,
omnpenensemoe coryacHo 3.1.8;
AR; - monpaBka, 1b, BerumcisieMas no Gpopmyiam:
a) JUTsl KOSKyXOB CO 3BYKOIOTJIOMIAIONIEH 00IUIIOBKOI

AR;=101g Qo5 (3.78)
rae Ous i - peBepOeparioHHbI KOG (GUIIMEHT 3BYKOMOMIOMICHHUSI OOJHMIIOBKA B - OKTaBHOM
MOJIOCE YacTOT;
0) 11 HeOOIUIIOBAHHBIX KOXKYXOB
S,
AR, = IOIg%, (3.79)
rne  Su.wm - IUIOmANs BOOOpaXkacMOl IMOBEPXHOCTH TpaBWIEHOW (GopMmbl  (momycdepa,

HapaJUIelennIIe] U T.1. ), BILIOTHYIO OKPY KaroIIed HCTOYHHK, M%;

S, - IIOIIAh TIOBEPXHOCTH KOKYXa, M2,

Ipumevanue - [Ipu O, ; < 0,4 B JAQHHOM OKTABHOM MOJIOCE KOKYX MOMKHO CYHTATH HEOOIHIOBAHHBIM U
BHITONHATH pacueT AR; o popmye (3.79).

W3omsamus BO3MYIIHOTO ITyMa CTEHKAaMH KOXyXa R; HOKHa OBITh HE MeHee R, ., ; BO BCEM
HOPMHUPYEMOM OHAla3OHE 4YacCTOT. YacToTHbIC XapaKTCPUCTUKHU HU30JIAIUKU  BO3AYHIHOrO MIymMa
HEKOTOPBIMU KOHCTPYKIMSMH MIPEACTABICHBI B IPUIOKEHUN A.

Koxyxn JOIKHBI OBITh TEPMETHYHBIME, CHEMHBIMH WM Pa300PHBIMH C BO3MOXKHOCTBIO JIOCTYIA K
Ba)XHBIM y371aM o0OopynoBanus (aBepubl). IIpoeMbl B KOXyxax C IPOIyCKaeMBIMH Yepe3 HHUX
KOMMYHUKAIUSMH JOJDKHBI OBITh TepMETH3UPOBAHBI BSI3KOYIPYTHM MaTEpUaIOM.

[Tpu HeoOXoaMMOCTH TPOMYCKa Yepe3 KOXKyX BO3[yXa MPOIYCKHbIE OTBEPCTHUS ClIeAyeT cHa0XaTh
TIIYIINTEISIMU, 00ECTICUNBAIOIMMH CHIDKEHUE [ITyMa HE HIKE Ry JUIS CTEHOK KOXKYXa.
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Koxyxu cremyer ycraHaBIMBaTh TakUM 0Opa3oM, YTOObI He OBUIO CONPHUKOCHOBEHHS C
JJIEMEHTaMH HM30JIMPYEMOTro O0OpYJOBaHHMS W C DJJIEMEHTAaMH KOHCTPYKILHH, Ha KOTOPBIX OHO
YCTaHOBIIEHO. [[11 pa3BsA3KKM MOXHO HCIIOIB30BATh BUOPOU3OIMPYIOIINE (PE3HHOBBIC) MPOKIIAIKH.

3.5.8 Tlociie mogbopa CTPOUTENBHO-aKYCTUICCKUX MEPOIPUSATHIH [0 CHIDKEHHIO [ITyMa HEOOXOAMMO
BBINIOJIHATH IEpepacyeT OXHMIAEMBIX CYMMApHBIX YPOBHEH IIymMa BO BCEX pPAcUCTHBIX TOYKax OT
HUCTOYHHKOB Ha OOBEKTE METPONOINTEHa C YYETOM BCEX MPEATaraéMbIX [IYMO3AIIUTHBIX
MeponpusTuid. B ciygae monoxwurensHOro 3HaueHus AL, B Beipaxernusx (3.1), (3.3), (3.5), (3.6) xors
OBl A1 OZJHOM M3 PACUETHBIX TOYEK HEOOXOJMMO BBIIBUTH OOYCIIOBIMBAIOLINE 3TOT (DaKT MPHIHHBI U
YCTPaHHTh HX, T0100paB COOTBETCTBYIOIIEE IIyMO3AIUTHOE MEPOIIPUSITHE.

4 AKYCTUYECKOE TIPOEKTUPOBAHUE CTAHIIUI METPOIIOJIMTEHA
4.1 O01Me moJI0KeHUS

4.1.1 Hacrosimuit CBoJ IpaBUII IPeACTaBIsET METOAUKY aKyCTUYECKOTO INIAHUPOBAHUS OCHOBHBIX
MIOMEIIEHUH U 3aJI0B CTaHIIMH B YPOBHE ITOCAIOYHBIX IUIATGOPM METPOIOIUTEHOB C HUCIIOIb30BAHHEM
APXUTEKTYPHO-CTPOUTENIBHBIX U AJIEKTPOAKYCTUUECKUX CPEACTB.

4.1.2 Vcnonp30BaHNE B MOJHOW Mepe aKyCTHYECKHX MEpPOINpPHSATHH, pa3paOOTaHHBIX HAa OCHOBE
Hactosmero CBosa mpaBui, MO3BOJUT 00ECIIEUUTh BO BCEX THUIIAX HCIIOJIB3YEMBIX B METPOIOIUTEHE
JUISL TIpUeMa M 3BaKyalluM Jroed MOMEIICHUH NPU Pa3HBIX YCIOBMSX 3KCIIyaTallud HOPMAaTHBHBIE
YPOBHH IITyMOBOTO (JOHA B COOTBETCTBUH C CAHWTapHBIMH HOPMaMd M Pa300pUIHBOCTh MEPEAaBacMON
10 CHCTEMaM 3JIEKTPOaKyCTUKH pedeBoil nHpopmarmu He Hike kiaaccos [ u I mo 'OCT 25902.

4.1.3 Tlpu akycTHYeCcKOH INpHEMKe MOMEIICHUH, 000pYZOBAaHHBIX AKyCTHYCCKAMHU CPEICTBAMH,
cornmacHo Hacrosimemy CBomy MpaBWil CIEOyeT MPOW3BOIUTH M3MEPEHHsI ypOBHEH IIyMOBOTro (oHa
cormacHo ['OCT 23941, usmepenue Bpemenu peepoOepaiuu cornacHo [OCT 24146 m u3mepeHus
pazbopunBocTH peueBoit nHpopmMarmu cornacHo 'OCT 25902.

4.2 TlepeyeHb HOPMHUPYEMbIX IAPAMETPOB

OCHOBHBIMH HOPMHUPYEMBIMH NapaMeTpaMu B OLIEHKE aKyCTHYeCKOro KoM(opTa 3aj0B CTaHLUH
METPOIOJINTEHA SBIISIFOTCS:

- YPOBEHb AOIYCTUMOTO IIYMOBOTO (hOHA COTIIACHO KPHBOHi MpeaenbHbIX crekTpos [1C-75;

- Bpems peBepOepalMu IMOMeENIeHUi craHuui MmerponosureHa npu 70%-Hoit u Oojee crereHH
3aII0JTHEHMS B 3aBUCHMOCTH OT 00beMa (COriacHO pUCYHKY 4.1) ¢ ZOIYCTUMBIM ITOIbEMOM Ha HU3KHX
gacrorax (125-250 I'y) He Gosee Ha 20%;

- OTHOIIEHHE TOJIE3HOT0 CHrHana (MH(pOpMAalMOHHOM peur) K IIyMy Ha BCEH IUIOIAAU Mpuema
JIOJDKHO OBITH TP MUHUMAJILHOM yPOBHE JMHAMHYECKOTO ANala3oHa peud He MeHee 15 ab;

- 9aCTOTHAs XapaKTePHUCTHKA 3BYKOIIepeqad JODKHA OBITh pOBHOH B auamna3zone yactot 100-5000
I'm Bo Bcex 30HaX MCCiIeAyeMOro OMENIEHUs], C JOIYCTUMOI HepaBHOMEPHOCTHIO +3 1b;

- Takas K€ HEPaBHOMEPHOCTb IOIYCKAaeTCs HpH padOTe CHCTEMBbI 3BYKO(HKAIMHM TIPH OLCHKE
00111ero ypoBHS 0JIs B OT/AENBHBIX 30HaX OMELIEHUH CTaHIIMH METPO;

- 00BEKTHUBHAS OLIEHKA CIIOTOBOM pa300pPUMBOCTH pedr NpHU paboTe CUCTEMBI 03BYYEHHS CTaHIMH B
HOMUHAQJIBHOM PeXHMe JOoJDKHA ObITh He MeHee 80 %.
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Pucynok 4.1 - Pexomenayemoe Bpems peepOeparun Ha yactotax 500-2000 ' st 3a50B cTaHui
B YPOBHE MOCAI0YHBIX IIaT(HOPM METPOIIOIUTEHA

4.3 MeTtoauka AKYCTHYECCKOI'0 IIPOCKTUPOBAHUS CTPOAIIMXCH H BHOBb CO3JaBaA€MbIX CTaAaHIUM
METPOIOJIUTEeHA

AxycTHYeCcKOe TIPOEKTHPOBAHNE 3aJI0B CTAHIMHA METPOIOIHUTEHA BBIIOJIHACTCS B COOTBETCTBHH CO
CTPYKTYPHOH CXE€MOH IOCJIEIOBAaTENILHOCTH OlEpaluid, MpencTaBleHHOM Ha pucyHke 4.2. Hioke
n3J1araeTcs CoiepXKaHue BceX HeOOXOIMMBIX OIEPaIHid.

2

]
1

PI/ICYHOK 4.2 - biok-cxema IoCaea0BaTeIbHOCTH onepaunﬁ AKyCTUYCCKOT'O NPOCKTUPOBAHUA
CTaHHI/Iﬁ METPOIIOJIUTECHA

1. Hpe}lCTaBJ’[eHI/Ie APXUTCKTYPHO-TUVIAHUPOBOYHBIX 1 KOHCTPYKTHUBHBIX JTaHHBIX ITOMCIICHUA.

2. AHaiu3 UIyMOBOTO peXHMa IIOMEIEHHS Ha MpPEIMET COIVIACOBAHUS €ro ¢ HOPMAaTUBHBIMHU
YPOBHSIMH.

3. [TepBas KOppEKIUs MPOEKTA.

4. AxycTHYecKMH pacueT INOMEIIEHHs Ha MNpPEAMET COIVIACOBAHUS C 30HAMH ONTUMYMOB IS
BpPEMEHH peBepOepauy 1 APYrux aKyCTHYECKUX apaMeTpoB.

5. Bropast koppekIust IpoeKTa.

6. DNeKTpoaKyCTUYECKUN pacyeT MOMELICHHUS.
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7. BeIBOJ, TaHHBIX 110 BCEM AKYCTUYCCKUM ITapaMeTpaM IMOMCUICHUA U TpeGOBaHI/Iﬁ K TCXHHYCCKUM
XapaKTepuCTUuKam 3J'IeKTpO&KyCTPI‘IeCKOI>i armapaTtypbl U HHXKCHEPHO-TEXHUYECKOI'O 060py;[013aH1/151.

4.3.1 Ha nepBom a3rare npou3BOIUTCS NOAOOP BCEX apXUTEKTYPHBIX YEPTEKEH MPOEKTHPYEMOTro
00BeKTa B OTHOM 00BeMe. OOs3aTeNnbHbI TUIAHBI, IPOIOIBHBINA M MOMEPEYHBIA pa3pe3bl U YepTeKU
KOHCTPYKIMH orpaxieHnii. Heo6xoquMo MMeTh IMEpeueHb MaTepHalioB, KOTOPBIE IMPEIIIOIaracTcs
UCTIONB30BaTh B OT/AENKE HHTEphEpOB CTaHOMU. Ha 3TOM JTame Takke pacCUMTHIBAIOTCS BCE
TeOMETPHUYECKHE IapaMeTphl 3ajla CTaHUWM (IUIOMIAAM BCEX YYacTKOB OTpaKAECHMH M oOmmit
BO3/YIIHBIA 00BEM).

4.3.2 Ha BTOpOM 3Tarie Npou3BOJUTCS PacueT YPOBHS MPEAINOIaraéMoro IyMoBoro poHa CTaHIuu
B MaKCHMAaJbHO HaNpsHKEHHOM peXuMe dKcIuryataruu ('dac muk') MpH OTCYTCTBUH aKyCTHUECKUX
MEpOIPUSITHH, T.e. IO TMEPBOHAYAIBLHO MPEACTABICHHBIM apXUTEKTYPHO-IUIAHUPOBOYHBIM U
KOHCTPYKTHUBHBIM pEIICHUSM cTaHnuu. [Ipn 3ToM oOmmii ypoBeHb 3ByKa B HEKOTOPOH TOUKE
MIOMEIIEHNUS], PACCUMTHIBAEMbIH B O0IIEM BHJE Kak CyMMa MpsiMoro U muddy3Ho-paccesHHOTo 3ByKa,
TIPE/ICTABISIETCSI CIIEAYIoNeH (hopMyIIoi:

Foagw, 4
L=10g{D> 20+ 3
oTdmT B 4.1)

0,11,

roe W, = W,10 - 3BYKOBAasi MOILLIHOCTb i-I'0 UCTOYHHKA I1yma, BT;

Lm - OKTaBHBIC YPOBHH 3ByKOBOI>i MOIIHOCTH KaXJ0Ir'0 i-r0 MCTOYHHUKA rymMa, pacCHuTbIBa€MbIE B

nuanaszone 9actot 63-8000 ', 1B, Mo OTHOLIEHHIO K TIOPOroBoMy ypoBHio W, = 10" Br;

Q; - paxTop HaNpaBIEHHOCTH i-r'0 UCTOYHHKA 3BYKA;

N - o0111ee YMCII0 UICTOYHUKOB 3BYKA,;

7; - PACCTOSIHUE UCCIIEAYEMOM TOUKH TIOJISI JI0 i-T'0 UCTOYHHKA 3BYKa.

[Ipu 5TOM mocTosiHAAS 3aMa B onpenersieTcs CIeIyomuM 00pa3oMm:

B=dS/(1-7d), (4.2)

roe 0 - cpennuii kodddunuent 3pykomnormorierus (K3II) 3ama cTaHuuE B COOTBETCTBYIOLIEM
JMaTa30He 4acToT;

S - oO1mmas mIomaae orpaXkAeHUi CTaHIUK, BKJIIOYAsl BCE 3JIEMEHTHI HHTEphepa.

B cBoro ouepenp mapamerp @ pacCcUUTHIBACTCS CIACAYIOIINM 00pa3oM:

Z"%S et Zﬂm
o ? 4.3)

rae o, u S - K311 u miomaas oTaebHBIX TOBEPXHOCTEN MHTEPhEPa 3ajla CTAHLIUU;

A, - sxBUBasIeHTHOE 3BYKonoriomienne (D3I1) oTaenpHBIX MTYYHBIX 3BYKOMOTJIOTUTENEH.

B "wac muk" ypoBHM IIyma, cO3JaBaeMble NPH BbE3[e HAa CTAHIMIO I0€3/1aMH, 3HAYHTEIHHO
MpeBHIIAOT (OHOBOW ITyM OT maccaxwupoB. [loaTomy OyIeT IOTHYHBIM ISl TPUOTHU3UTEIHHBIX
pacdeToB CBECTH BCE MCTOYHHMKH IIyMa K IBYM TIJIaBHBIM - OJHOBPEMEHHO BXOISIINM Ha CTaHIIUIO
moe3iaM OJHOTOo Tuma. B aTom cirydae ¢popmyna (4.1) mpeobpa3yeTcs K BHIY:

2 ,
=L, +10ig{3 v B
’ “4mpt B (4.4)
TIe LW” = 101gVVn

0
[IukoBast MOIIHOCTH 3BYKOM3Iy4eHHS MW, moe3qa ompenensercss NP BXOJEe Ha CTaHIMIO B
COOTBETCTBYIOIIIEH  OKTaBHOW mosoce dacToT. DakTop HampaBIEHHOCTH 3BYKOM3IIyYCHHS
JIEKTPOIIOE3/Ia CIEIyeT PacCUNTHIBATE 110 (hopMyIie
I+ h

Q= > (4.5)

rae / - JUIMHA YaCTU CBOJA IOTOJIKA Haj 3JIEKTPOIOE3/I0M;

h - BBICOTa CTEHBI OT JIOTKA 10 CBOAA;

b - mupuHa myTH.

B mrobom ciyuae xoddpdummeHt Q He MOXKeT OBITh MeHee 4eTelpex (T.e. 6 ab), 4To MOXKHO
WCTONB30BaTh B OPHEHTHPOBOYHBIX pacyerax, HCXOAd U3 KOTOpBIX ¢opmyrny (4.4) MOXHO
npeoOpa3oBaTh K BULY:
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4
L=1, +10lg Z%J’E
" o B (4.6)

Ilepen HauamoM pacyeToB IUIAH 3aja CTAHIWHU JOJDKEH OBITh pa3OMT Ha XapaKTEpHBIC 30HBI H
TOYKH. BcrnencTsue MOHON CHMMETpPHH 3aI0B CTaHIMHA PEKOMEHIyeTCs HCIIONb30BaTh CIIEAYIOIIEe
MHUHHAMAaJIbHO HEOOXOANMOE KOJINYECTBO pacyeTHBIX TOUEK:

1) mepex noe3aoM, Ha JIMHUU TTOJIOCH O€3011aCHOCTH;

2) B LIEHTpE CTaHIINH;

3) HEeNnoCpeICTBEHHO Mepe NHJIOHOM WIIM KOJIOHHOM (€CJIM OHM €CTh);

4) B mpoxojiec MEXAY MHJIOHAMH, €CIH TUIOIIAAb JIMIIEBBIX MOBEPXHOCTEH MUJIOHOB 3aHUMAET He
Menee 30% mTomnaay MpoeMos;

5) HENOCPEICTBEHHO MEPE ICKATATOPOM MM JIECTHHUIIEH, Ha OCH 3aJ1a;

6) Ha TIPOTHBOIIOJIOKHOM TOYKE MO OCH 3ajla, €CIHM Ha CTAaHIMHM MMEETCS TONBKO OJWH ICKaIaTop
(;ectanma);

7) Ha BXOz€e (BBIXOZE) B IIEPEX0/I (ECIIH OHU €CTh).

[Ipn mnpoBenenun pacueroB mo Qopmynam (4.4)-(4.6) MCTOYHMKM IIyMa CJEIyeT CYUTATh
JIMHEIHBIMHU, HAUMHAsl OT BXOJIa I0€3Jla Ha CTAHIMIO J0 €ro NOJHOW OCTaHOBKH, T.€. IO BCEH JUIMHE
TOPMO3HOT'O MyTH.

[ocamoynas miathopMa HaxXOAWUTCS B 30HE ACHUCTBUSI MPSMOIO 3BYKOM3JIYYEHHUS MOAXOISIIECTO
Moe3Za MW MEPBBIX OTPAKEHHMH OT CTEH M HYacTH CBOAOB Haj Iatdopmamu. KoHTponp 3TOTO
MIOJIOXKEHHMS CIIeIyeT MOATBEPIKAATh PACUETOM pajryca JEUCTBHS IPSMOTO 3ByKa R, MPEACTABIISIIONINM
paccTosiHMe, TIPH yIaJIeHHH 0oJiee KOTOPOro K HEHTPY 3aja peBepOepalioHHoe 1oje (T.e. 2-H wieH
dopmy (4.4) u (4.6)) 3aBeTOMO TIPEBATUPYET HAJI TIOJIEM IPSMOTO 3BYKa,

R= 0355, 4.7)
1-a

OIIPEISNIIEMOr0 JJIi TPEX OCHOBHBIX JUANa30HOB 4acToT: HU3kuX (125-250 I'm), cpemnux (500-
1000 I'mr) u Beicokux (2000-4000 I'x).

YacToTHas XapaKTEPUCTHKA YPOBHSI IIIyMOBOTO (hOHA aKyCTHUYCCKHA HEOOPaOOTAaHHOTO MOMEIICHHS,
paccuutanHas 1o Gopmysie (4.6), TOKHA CPABHUBATHCS C TOMYCTUMOW KPUBOW YPOBHEH MPEaeIbHBIX
cnekTpoB. Jlomyctumple ypoBHH IIymMa Ha miaT@opMax M BECTHOIONSAX CTAaHIMKA METPOIIONHTEHA
npencrasieHbl B Tabmune 4.1. [Ipm 3TOM cremyer y4decTb, 4TO, €CIIM pacdeThl ypOBHEH Imyma st
HEKOTOPHIX YACTOT TMPAKTUYCCKH COBMAAYT CO 3HAYCHHAMH TaOmuiel 4.1, 3T0 sBIsAeTcs
HEJIOCTaTOYHBIM, TaK KaK MBI 3aBEIOMO NPEHEOPErTd IIyMOBBIM ()OHOM OT ITACCAKUPOB M IPYTUX
COCTABJISFOIIUX OOIIETo MIYMOBOTO PEKUMA 3aJI0B CTAHIIUI METPOIOIUTEeHA. [103TOMY BCE pacueTHBIC
sHadeHus L(f) (f - 4aCTOTBI COOTBETCTBYIONIMX OKTABHBIX IMOJIOC) JOJDKHBI OBITH HE MEHEe YeM Ha 2-3
nb HmwKe COOTBETCTBYIOIMIMX 3HaueHWN Tabmuibl 4.1. DTo TpeboBaHWE IOIKHO OBITH OCOOEHHO
TIIATEILHO cOOIIoneHo s quana3ona 125-1000 I'u, Tak kKak B JaHHOM 00J1aCTH Y4acTOT HAOII0AeTCs
MaKCHUMalTbHasl CIEKTPaTbHAS TUIOTHOCTh PAa3TOBOPHON PEYH.

Tabmmma 4.1 - lomycTHMBIe YPOBHH 3BYKOBOTO 1aBJICHHSI

CpeanereoMeTpuiecKkue 63 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | YpoBHH
YaCTOTHI OKTaBHBIX MOJIOC, 11 3BYyKa, 1BA
HomycTtumble ypoBHU 3ByKOBOro| 94 87 82 78 75 73 71 70 80
JaBicHUs, 1b

Pacuer ypoBHell 3Byka mo mkaie "A", MaKCHMaJbHO KOPPEIMPOBAHHOW C XapaKTePHUCTHKAMHU
CIIyXOBOT'O BOCIPHSITHUS, IPOU3BOIUTCS 110 hopMylie

g : i
L,=10lg Zlﬂﬂsl[&b"}*fm] i @5

i=1

rae Li(f) - paccunTaHHBIC YPOBHU 3BYKOBOTO JaBJICHHS B OKTaBHBIX I10JIOCAX 4acTOT, Ab;

K, - mompaBounble K03((hUIMEHTHI I KaKA0ro auamna3oHa vactoT (nb), mpuHMMaeMble 1O
tabmuue 3.1.

B CJiyda€ MPEBBIICHUA PACYCTHBIX ypOBHeﬁ mymMa HaJl HOPMaTUBHBIMU, YTO MPAKTHUYCCKU BCETAa
ObIBACT B aKyCTUYCCKH HEOOPAOOTAHHOM IMOMEIICHHH, CIACIYeT MPOU3BOAUTH MEPBYIO KOPPEKIIUIO
MIPOEKTHOTO PEIICHH 3ajla CTAaHIIHHU (CM. CTPYKTYPHYIO CXeMY Ha PHCYHKe 4.2).

4.3.3 IlepBast KOppeKIHs MPOeKTa (TPETHl 3Tal 1O PUCYHKY 4.2) Oa3upyeTcs Ha M3BECTHOM (akre,
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YTO B IIYMHBIX TOMEIIEHHUSX C pachpeieiIeHHBIMA HUCTOYHHMKaMH IIyma Haubosee 3¢(dexkTHBHBIMU
cpeacTBaMU OOPBOBI € IIYMOM SIBJISIIOTCS MOAABJIEHHUE LIIyMa B UICTOYHMKE U B OJIMDKHEM 1oJ1e (TIpsIMOid
3BYK U 3BYK, OTPaXCHHBIA OT OIIMKANIINX OTpakKarolX MOBEPXHOCTEH). MeTo bl G0pHOBI ¢ IIIyMOM B
HCTOYHHKE HE BXOJST B KOMIIETCHIIMIO HACTOAILIETO JOKYMEHTa, TaK KaK OHH B OCHOBHOM BKJIIOYAIOT
cpencTBa 00psOBI ¢ BHOPOM3IydYEeHHEM KOHCTPYKIMH, TPHUMBIKAIOMNX K PEIbCOBOMY ITyTH. B cBsi3u ¢
9THM BECbMa Ba)XKHBIM JUISl ITyMOTJIYIICHHUS SBISIETCS 3P ()EKTHBHOE MOKPBITHE 3BYKOMOTIIOMAOIIMHI
KOHCTPYKIMSMH CTEH BJOJb IOE3JHBIX IyTeH W YacTH TOTOJNKOB (cBomoB) Hax HuMH. OOmme
TpeOOBaHUS K 3BYKOMOIJIOMAIOIMM MaTepraiaM 1 KOHCTPYKIHSAM, JOIyCKaeMbIM K IPUMEHEHUIO Ha
CTaHLUAX METPOIIOJIUTEHA, U3JI0KEHBI B IPUIIOKEHUN [

B npunoxenun [ mnpencraBneHsl uyactoTHble xapakrtepuctuku K3II HekoTopbix, HamOonee
pacTpoCTpaHEHHBIX B MPAKTHYECKOM NMPUMEHEHHH MaTepUalOB M KOHCTPYKIUIl. PexomeHmoBaHHBIE
MecTa 00s3aTeNbHOr0 pPa3MEIeHUs] 3BYKOIOIJIOMIAIOIIMX MaTepHaloB NPEICTaBICHbl Ha JCKU3E
pucyska 4.3. ITocie BeIOOpa U pa3MemIeHnus 0 cXeMe pUCyHKa 4.3 3ByKOIOTJIOMAIOIINX MaTepHaioB
MIPOU3BOAUTCSA KOHTPOJBHBIN pacdeT KOPPEKTHPOBAHHOTO YPOBHS 3ByKa B XapaKTEPHBIX TOUKax 3ala
CTaHIMH METpOorNoiuTeHa 1o Qopmyne (4.6) ¢ ydeToM HOBOro 3HauyeHHWs mocTosHHON B. Ecim u B
JTAaHHBIX YCIJIOBUSIX YPOBHH YAaCTOTHOM XapaKTEPUCTHKH IIymMa OyIyT HpEBBILATH COOTBETCTBYIOIIHE
HOpPMaTHBHBIE 3HauyeHHs 1o Tabimue 4.1, TO cliefyeT NpoAODKUTH NpOLEnypy BbIOOpa MecT
pasMelleHHs U THIa 3BYKOIOTIIONIAoNneld OOJIMIIOBKH, HO yXe B LIEHTPAJIbHOW YacTH 3aja CTAaHIIMH.
ITpu sTOoM Hambonee FPPEKTUBHBIMU MECTAMH HMX MOCIEAYIOUIET0 pa3MElICHHs SBISIOTCS OOKOBbIE
MOBEPXHOCTH U CBOJIbI IIPOEMOB MEXIY MHIOHaMHU (OCOOCHHO, €CJIM OHM JIOCTATOYHO MAacCHUBHBI U
IUTOMIAAb WX JIMIEBBIX MOBepxHOcTer mpepbimaeT 30-40% muromann mpoema), a Takke HMeHTpaTbHast
9acTh MOTOJIKA 3a1a, I7I€ B 3aBUCHMOCTH OT apXUTEKTYPHOTO PEIIECHHS, MOTYT OBITh HCIIOJIb30BAHBI KaK
TUTOCKHE TI0JIBECHBIE 3BYKOITOTJIOTUTENH, TaK M 00BbEMHBIE 3BYKOIIOTIIOTHTEN pa3sHON GopMsl [16].

1 - 3ByKOmOTITOMIArOmas OOJIMIIOBKA
Pucynok 4.3 - Cxema 00s13aTeIIEHBIX MECT pa3MEICHHSI 3BYKOIIOTIIOMIAOIICH OT/ICIKH Ha CTAHITHX
METPOTIOIUTCHA

[ocne xaxmoro srama BBEJICHHUS JOMOJHHUTEIBLHOTO 3BYKOIIOTJIOLICHUS B MHTEPHEP MOMEILCHHUS
JIENA0TCsl KOHTPOJIbHBIE PacyueThl ypoBHEl 1yMmoBoro ¢ona no gopmyie (4.6), moka Ha ouepeHOM
sTane He Oy/AyT AOCTUTHYTHl HOPMATHBHBIE 3HAYEHUS YPOBHEH IIyMOBOTO (DOHA.

J1si OpHEHTHPOBAHHBIX PAacueTOB MUHHMAJIBHO HEOOXOJMMOro oOmero (poHa 3BYyKOMOTJIOMICHHUS
3aJ1a CTAaHIUHU A ypes MOKHO HCIIOIB30BATD CIIEAYIOMINE (POPMYIIBL:

SB

mpeb

mpe6 S + B s

mpe6

4.9)
- 10-0,1(Am-9)

mpeb
rae A, = Loon - Ly;

Lyon - IOTIyCTHMBIE YPOBHH IIyMOBOTO (hOHA, OIpEAesieMble ¢ IIOMOIIbI0 TabIHIb 4.1.

4.3.4 Ha geTBepTOM 3Tane aKyCTHYECKOTO MPOEKTHPOBAHUS IMPOU3BOIUTCA KOHTPOJBHBIN pacdeTr
YaCTHOW XapaKTEPUCTUKU BpPEMEHH peBepOepaliMd Ha MpeIMET COOTBETCTBHs pPa3pabOTaHHOTO
AKYCTHYECKOI'0 PElIeHHs OTHEeNKH OrPaXKICHWH IOMEIIeHUS CTAHLIUA PEKOMEHIOBAHHBIM 30HAM
ontumymoB 7(V) Ha pucynke 4.1. Pacuer nmpom3BoauTcs o u3BeCTHOH popmyne Difpurra:
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_ 0,163V
S§ (a ) tnV’

rae V - o6umit BO3ayIIHbI 00BbEM 3a51a CTAHIMA B yPOBHE MOCAI0YHOM MIarGopMbl, M*;

S - o0was mIomans BHYTPEHHUX IOBEPXHOCTEH 3ama, M%;

$(a) - pynkuus cpeanero koddhuienTa 3ByKonoraomenus  , paBHas:

d(@)=-In(1-a); 4.11)

n - KO3 OUIMEHT, yIUTHIBAIOIIMH TIOTTIONIEHNE 3BYKa B BO3/yX€E 3aJ1a CTAHINH, M.

Koaddrmument n oberaHo paccumteiBaercs miast wactoT 2000 m 4000 I'm m3 amama3oHa 9acTor,
NIPUHSTHIX JUIs pacdera BpeMeHn peBepoeparn (125-4000 I'm). OcranbHple 0003HaUCHUS aHATOTHYHBI
MIpUBEJCHHEIM B hopmynax (4.1), (4.2).

B npunoxenun E npusenens ganusie 00 I3I1 crosmuyx Ha oTpakalolleM MOy MacCaXUpoB MpPU
pasHOM TJIOTHOCTH PAaccTaHoBKU Ha 1 M? W 3Ha4eHus kod(QUUMEHTa 7 JUIS Pa3HOTO BIAKHOCTHOTO
pexxnMa nomenienus npu remmnepatype 20 °C.

Ocranpibie ganHbie o0 K3I1 Hambosiee pacrnpoCTpaHEHHBIX MAaTepUalioB M KOHCTPYKIHMA
OTpakJIEHUH NPUBEIEHBI B IPUIIOKEHUU [1.

Heo6xoarmMo OTMETHTB, YTO TOYHOCTh PAacueTOB BPEMEHH PeBEpOEpaIly JOKHA OBITh B IIPEAEIax
+0,05 c, a 30Ha ONTUMYMOB BpEMEHH peBepOepanvy JOJDKHA HAXOMUTHCS B TpyOKe, yKa3aHHON
IIYHKTHPOM Ha pucyHke 4.1. IIpu 3ToM BennunHBI BpeMeHH peBepOeparuu, O0JbIINe 30H ONTUMYMOB
T(V), MOryT UpUBOAMTH K M30BITOYHOW TYJIKOCTH 3ajla CTaHIMM, YTO HEM30eKHO NPHBEIET K
MOBBILIEHUIO IIYMOBOro ()OHa M MOTepe Pa30OPUYMBOCTH PEYHM, a W3JIMIIHSAS MEPErNTyIeHHOCTh 3aJia
CTaHIU, IpUBOAAIIAA K 3HAYCHUAM T, MCHBIIUM JOMYIICHHBIX 30H OIITUMYMOB, MOXKET 3HAYUTECIILHO
YBEJIUYUTh CTOMMOCTbh CTPOUTEIbCTBA M CTOMMOCTH 3JIEKTPOAKYCTHYECKOro oOOecHeueHus: 3aia
crannuu. TouHoe cremoBaHme 30HaM ontuMyma I(V) HeoOxommmo s amamazona 500-2000 I
(pucyHok 4.1); B nmana3zone HU3KuX 4actoT (125-250 I'm) momyckaercs pacxoXAeHHE B Ipeaenax
Tomit20%, omHAKO TIPEIIIOYTEHHE CIIeIyeT OTAATh CHI)KEHHIO BPEMEHH peBepOepalii Ha HU3KHX
JacTOTaX.

4.3.5 B ciry4ae 3HaYMTEIHHOTO MPEBAIMPOBAHUS PAacUETHOrO BpeMeHU peBepOepaunil Ty >Toum
clielyeT TPOBOJIUTH BTOPYIO KOPPEKLHMIO TpoeKkTa (MATHIA 3Tam 1o pucyHky 4.2) Ha mnpeamer
CYIIECTBEHHOTO yBeIU4YeHUs (POHA 3BYKOIIOTIIONICHUS 3ajla CTaHIIMH, ONpeeIsieMoro GopMyoi

(4.10)

Apam = a_pach . (412)
Ortcrona TpeGyeMblii 10OaBOYHBIN ()OH 3BYKOITOTJIONICHUS ONPEEISIETCS CIEAYIONMM 00pa3oM:
AAmpeé = Aonm - Apacll, Aonm = a_onmS ’ (4 13)
rme 0, OTIpEeNIeISIETCS. B COOTBETCTBUU C (hopMyIoi
0,163-T n
@, )=-m(1-d, )= V=2——om_
0 (7, (1-a,,) R (4.14)

onm

Wmess nmanHple o HeoOxomumMoMm Ad,,. (f) myrem mnopbopa coorBercrByrommx K3II, Ttuma,
KOJIMYECTBA W MECT pa3MEIeHUs] 3BYKOIOIJIOMIAIOIEH OT/AENKHA, METOJOM MOCIIEI0BATENbHBIX
MpHUOIMKEHUH ceyeT 00ecTIednTh JOCTHKEHUE T o (f).

HeobxonuMo OTMETHTB, YTO pacdyeT BpeMeHH peBepOepanuu 10 dopmynam (4.10)-(4.14)
CIpaBeUIUB JJIsl TOMEUICHUH CTaHmuil ¢ Ang@y3HBIM 3BYKOBBIM IIOJIEM, MMEIOIINM PaBHOMEPHOE
pacipeseneHre 3BYKOBBIX ITOTOKOB IO BCEM BO3MOXHBIM HAINPAaBICHUSM WX TPHUXOAA, W EIAWHBIN
aKycTH4eckuii o0beM 3ana craHiuu. JnudQy3HOCTb MO CYIIECTBEHHO HapylIaeTcsi NMpU SBHOM
JIICITPOTIOPIIMOHANBHOCTH 3ajla CTAHIWH (JUIMHHBIC 3aJIbl CTAaHIMH C HU3KUMHU ITOTOJKAaMH), a TaKXkKe
NPY HAJIMYHU TIAIKUX OTPAXKAIOIIMX MOBEPXHOCTEH OOJIBINON IIOMIAAN, IPUBOASAIINX K HOKYCHPOBKE
3ByKa (Hampumep, CBOIYATHIM MOTOJOK C IIEHTPOM KPHBH3HBI, OJIM3KUM K IIOCKOCTH Ioiia). Takas
KOH(urypanust orpaxaeHuii MOKET HMPUBECTH K BBIPOXKICHUIO BPEMEHH PEBEpOEpally MO Pa3HbIM
MO/JIaM U HAaIpaBJICHHUSM U cJeNaTh Hed((HEeKTUBHBIM aKyCTHUECKYIO OTACNIKY OTACIbHBIX OTpaXIeHUt
(manpumep, creH). [pyroil omacHOCTbIO HEOOPaOOTAHHBIX AKYCTHYECKH UIMHHBIX 3aJI0B CTAHIWI
SBISIETCSI HAJIWYME B HHUX IUIOCKONAPAJUIENBHBIX YYacTKOB OOJBIION IUIOMAAW (HampuMmep, CTEH
OTKPBITBIX IUIATGOPM), MOTYHIMX Cco31aBaTh 3(GQeKT Quarrepa - IMOPXAIOMEro 3Xa, OCOOEHHO
HarJSHOTO TIPH HEKOTOPOH 3ariyIIeHHOCTH TOTOJNIKA. BenencTBue atoro naxke BBeaeHHE (POPMAIBHO
NPaBWJIBHO PacCUMTAHHOM, HO HENPABIILHO PACHpPEIeNICHHOW MO OrpaXkKICHUsIM 3BYKOITOTJIOLIAIONICH
OTZEJIKH MOXKET HPUBECTH K CYIIECTBEHHBIM HapYIICHHSM PaBHOMEPHOCTH 3BYKOBBIX ITOTOKOB B 3alle
CTaHIWHU, W30BITOYHOMY IOTyMOBOMY (OHY U, OCOOCHHO, MAaJeHHIO pPa30OpPUYMBOCTH PEUEBOH
uHdopmanmu. Bo wu3dexaHne yka3aHHBIX JeQEKTOB aKyCTHUECKyl0 0O0paboTKy 3ana CTaHIMU
PEKOMEHIYETCs TPOBOAMTH B CIIEAYIONIEH ITOCIE0BATEIbHOCTH:

1) »pdexTrBHAS OTHENKA 3BYKOMOTIIOMAIOMICH OOJIMIIOBKOW CTEH M CBOIOB Haj IUTaTGopMaMu
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cTaHnuu (pucyHok 4.3);

2) s¢ddexTrBHasT OT/AENKAa BEPXHHUX MOBEPXHOCTEH M CBOJOB MAaCCHUBHBIX IWJIOHOB, OTIEIISIOIINX
1aT(OpPMBI OT IEHTPATBHOTO 3aJla CTAHIINH;

3) addekTuBHOE UIEHEHUE PA3INYHBIMH BBICTYIIAMH M KECCOHAMHU 3BYKOOTPAXKAIOLIETO MOTOJIKA
HaJl EHTPAJIFHOI YacThIO 3aJla CTAaHIMK (€CIH 10 JaHHBIM pacdeTa Ha HEM He TpeOyeTcsl pa3MeleHne
3BYKOIOTIJIOMIAIOIIEH OTIENKH), MPUYEM Ul YBEIMUYCHUS PACCESIHUSA BO BCEM JHMANa30HE 3BYKOBBIX
YacTOT WICHEHHUS JOJDKHBI OBITH alepHOANYECKHMMH M, 10 KpaiHeH Mepe, XOTs Obl 4acTb M3 HHX
JI0JKHA UMeTh pa3Mepbl He MeHee 0,5-1,0 M mo mary cetku keccoHoB U 20-30 cM 1O IIMpPUHE U
riyouHe;

4) BBeneHMe, B cilyyac HEOOXOIMMOCTH, 3BYKOIOIJIOMIAIONIEH OTJEIKH TaKXKEe M B LEHTPAIBHYIO
4acTh, B TIEPBYIO OUepeb Ha MTOTOJIOK 3ajla CTAHIIMH, COBMEIIEHHYIO C JIEMEHTaMHU WICHEHHH. 31ech
BO3MOXKHO TaK)Ke NPUMEHEHNE 00bEMHBIX 3BYKOIOTIIOTUTENCH.

B ciyuae paspenenus o0mmiero BO3AyIIHOTO 00beMa 3ajla CTAHIIMH Ha TP aKyCTHUECKH CBS3aHHBIX
obpeMa IpH IUIOMIAAM JIUIEBBIX OTPaKACHWH MIIoHOB Oomee 30% TwTomanu MpoOEeMOB, IIPOIECC
peBepOepaniii HE MOKET OBITH ONKMCAH EAWHOH OSKCIOHEHIMAIbHOW KPUBOM H, CJIEIOBAaTENbHO,
¢dopmyna (4.10) He MOXeT OBITH HCIIOIB30BaHA B MPSIMOM BHJE JUIA ONHMCAHMSA XOJa OT3BYKa
€IMHOO0pa3Ho BO BceM o0beMe 3ajia cTaHluu. [Ipu 3TUX yCIoBHAX Hpolece peBepOepaluy B KaKaI0M
U3 pa3fenbHbIX 00BEeMOB (10CaJ0uHble IIATGOPMBI W ILEHTPAIBHBIA 3aJl CTAHLIMHU) ONUCHIBAETCS
cnenyrommuMu Gpopmynamu (KaIsli U3 pa3ae/ibHBIX 00HEMOB YCJIOBHO Ha3BaH MO HOMEpaM: 1-M u 2-
M):

L (1) = 101g{ & + K¢}
(4.15)
L (1) = 10lg[ e + K, "} |
rac _ SI __ SI -
5 —85F11]n(1 a) s, - Bii]n(l—m:l,
2
K]_g — Sl.ﬂ

(@15 Jleas,) (4.16)

rac VimV,- BO3AYNIIHBIC 00BEMBI KaXa0ro u3 CBA3aHHbIX 00BEeMOB CTaHIINH,

Sll =48] Sl,zs

'
Sﬂ = 32 B SLE - 001IIKE TUTOIIAAN OTPAXKICHHUH KaXKI0TO U3 CBA3aHHBIX 00BEMOB CTAHIIUH;

S'» - 001IIas MJIOIIAIh MPOEMOB MEXK/TY CBA3aHHBIMU O0bEMaMU CTAHITUH;

K, - k03 purmeHT aKycTHIECKOH CBA3H MEXIY COCETHUMH 00bEMaMU CTAHITHIH;

0, u &, - MOCTOSIHHBIE 3aTYXaHUs 3ByKa B COCEAHUX 00bEMaxX CTaHIIMH;

I cpemnrne K311 kaxmoro n3 00beMOB CTaHIIHH.

Pacuersr o Qopmynam (4.15), (4.16) cienyer NPOBOIUTH YHUCIEHHO, C KYCOYHO JIMHEWHOM
anMpPOKCUMAITUCH OTJCIBHBIX yYaCTKOB OT3BYKOB, HAWMOOJICE BaXKHBIMH M3 KOTOPBIX SBJSIFOTCS
HavaJbHBIA Tponecc peepbepanuu ot 0 1o -10 (15) b ypoBHe# cragaHus U MO3AHASA peBepOepanus
mmo craxy ypoBHe# ot -10 (15) nb mo -30 (40) nb. Bnusnue nocneaneit 0coOEHHO Ba)XKHO, €CIH OHA
3HAYUTENFHO OOJbIE HAYaNBHONH peBepOepallii W, CIEIOBATENBHO, MAaCKHUPYeT e¢ W Hapymaer
HOpMalTbHOE BoctipuaThe peur. CleqyeT OTMETUTD, YTO B CIIydae MACCHBHBIX ITHJIOHOB, Pa3IEIISIOIIIX
o0l 00BEM CTaHIIMU HA TPU YacTH (pa3Mep KaXIOiW CTOPOHBI KOTOPHIX HEe MeHee | M), IUIomaay u
00BEMBI BO3IYIIHBIX MPOEMOB MEXKAY HUMH JOJDKHBI OBITH JUTS YIIPOIICHUS PAcYCTOB BKITFOUCHEI B
OIHWH U3 CBA3aHHBIX aKYCTHYCCKUX O6’I)eMOB.

Pacuer OCTaNbHBIX aKyCTHYCCKUX KPUTCPUCB, M B MEPBYIO OYECpEIb KPUTCPUCB Pa30OPUMBOCTH
pedn, NODKEH IMPOM3BOIUTHCA HAa CTAgUH AIIEKTPOAKYCTHUECKOIO pacdeTa 3aja CTAaHIUH, TaK Kak
CTaHIMM METPOIOJNTeHa pabOTalOT TOJNBKO B PEXHMME ONOBEUICHHS 4Yepe3 CHCTeMY O3BYYEHHSI.
HckirodeHneM 37ech SBISETCS pacuyeT W IMOCTPOCHHE CTPYKTYPHl OTPaXCHHWH 3ala CTaHIMH OT
BHPTYaJIbHOTO MCTOYHHMKA 3BYKa Ha MPEIMET, KaK yXe TOBOPHIOCH, aHamm3a 3(PQeKToB BO3ZMOKHON
KOHIICHTPAIUM OTPAXCHUH, 3X0 H Quarrepa. Takue TOCTPOCHUS JICTAIOT WU TpapuuecKd Ha
MacIITaOHBIX YEepPTEXKaX CTAHIUA, WX C TIOMONIBI0 M3BECTHBIX MPOTPAMM KOMITBIOTEPHOTO
MOACIMPOBAHUA aKYCTUKU 3aJIbHBIX HOMemeHHﬁ.

4.3.6 DIeKTpOoaKyCTHYECKHH pacueT 3ajloB CTaHIMHA METpOorojuTeHa (IIECTOM dTall M0 PHCYHKY
4.2) cnemyer HauMHATH C BHIOOpa THIIAa CHUCTEMBI O3BYYEHHS H pacueTa HEOOXOAMMOH oOmiei
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MOIITHOCTH 3MEKTPOAKyCTUYECKUX TPAaKTOB. M3 MPaKTUKKM O3BYYEHHUS 3ala CTAHIUH METPOIOIUTEHA
XOPOIIO U3BECTHO, YTO JJIsl XOpOIIeH pa30opurMBOCTH MH(POPMALIMOHHOM PeYr B IIYMHBIX CTaHIMSX C
TEHJICHIIMEH K NOBBIIICHHO I'YJIIKOCTH, MTO3IHEH peBepOepaliiy U3 CBsI3aHHBIX 00HEMOB U OMACHOCTHIO
9X000pa3oBaHUN cJeayeT BbIOMPATh 30HAIBHO-PACHpPENETICHHBIE ILEMOYKH TI'POMKOTOBOPHUTENECH C
HaTIpaBJICHUSMH aKyCTHYECKHX OCEH Ha MecTa HanOONBIIETO CKOIUICHHS TMaccaxwupos. IIpum 3Tom B
PEUYEBBIX CHCTEMAaX OTHACTCS MPEAOYTEHIE CPEIHE- H MAIIOMOIIHBIM TPOMKOTOBOPHUTEIISIM, MMEIOIIIIM
XOpollee OTHOLICHHE CHTHAI/IIYM B JHANa3OHE CPETHUX W BBICOKMX YacTOT M MEHBINYIO OTHady B
Iuara3oHe HU3kuX JactoT (Hke 200 ['1m), Mano Biamsromero Ha yBeIMIeHHE pa300PUYNBOCTH PEYH.

Pacuer mMuHHMaNBEHO TpeOyeMoi OOIIEH aKyCTHYSCKOW MOIIHOCTH 3BYKOM3IIydaTeleH CIleayeT
MIPOBOAUTH 1O hopMyIIe

o2 037107 L gt

4.17)
rae V - o6Immit BO3AyIIHEIA 00BEM 3a1a CTAHIAN, M’;
T - Bpems peBepOepanuy, c;
L, ( f ) - TpeOyeMmble YpOBHHM 3BYKOBOTO JaBJICHHUS, 1B, B OCHOBHBIX YAaCTOTHBIX II0JIOCAX

(HM3KHe, CpeHre, BRICOKHE).

Juis TouHBIX pacdeToB 1o dopmyie (4.17) cnemyeT ydecTs JOMYCTUMBIC YPOBHH IIIyMa B OKTaBHBIX
moyiocax 4acToT (tabmmma 4.1) mpu TOM YCIOBHH, 4TO O0OCCIICUYCHHE THX YPOBHEH B HCCICAYEMOM
3aJie CTaHIIUU yXKe JOCTUTHYTO Ha MpeblIylIuX dTanax pacuera. [lanee cieayer yBelTudUTh BETUIHUHbBI
PaCUCTHBIX YPOBHEW 3ByKa B KaXJIOM JIMANa30HE YacTOT Ha TpeOyeMoe OTHOIICHUE curHai/mrym. [Ipu
9TOM CYUHTAETCS JOIMYCTHMBIM OOECIEYNTh OTHOIICHHE CHTHAJ/IIyM HEe MeHee 15 nb B amama3oHe
BBICOKMX 4acToT; He MeHee 10 nb - B nmamazoHe CpeJHMX 4YacTOT, U JOCTaTOYHBIM B 5-6 nb - B
JMana3oHe HU3KUX 4acToT.

Jyiss OpHEHTHPOBOYHBIX pPAcUYeTOB MOXKHO HCIIONB30BaTh OOBIYHO PEKOMEHIYEeMBIH CpeaHHI

YPOBEHb 3ByKa Ha CTAHLMM MeTponoiutena, pasusiii L, 0100 1B, ucxons u3 koroporo dopmyna

(4.17) mpeobpazyercs K BUAY:
= ¥
2, 2037107 =
T
(4.18)
OOIyr0 MHHHUMAIBHO TPEOYEMYIO DICKTPUYCCKYI0 MOIIHOCTh HCTOYHHKOB 3BYKa CIEIyeT
ompeneNiTh Ho GhopmyIie

. P

P, 1 —=1I, (4.19)
n

rze N - K.I.J. 3ByKousiy4atesed (00br4HO He 6onee 1%);

1T - nuk-hakTop aKyCTHUCSCKOro CHrHaiia (y cpenHei peuu He doiee 5).

Tpebyemyto 0OIIyI0O MOIIHOCTh CHCTEMBI O3BYYCHHS HAJ0 PaBHOMEPHO PACHpPENEIUTh CHCTEMOMN
M3TyJaTeNeil MO BCEM 30HAM HAaXOXKIEHHS MacCaxupoB. [Ipm 3TOM MHHHMaIBHO HEOO0XOIMMOe
KOJIMYECTBO TPOMKOTOBOPHUTENCH M CTPYKTYpa WX pa3MEUICHUs (LIENOYKH, PEHICTKH) OMPEICIISIOTCS
HCXOAS W3 KOHKPETHOTO OOBEMHO-TUIAHMPOBOYHOTO PEIICHHS 3ajla CTaHIMA METPOIOJHNTEHA Ha
OCHOBE JIBYX YCIIOBUII:

1) B KaXI0#, Nake caMoil yHaJeHHOH, TOYKE O3BYYEHHsS YPOBEHbH IPSIMOTO IOJS W3ITydarTels
JIOJDKeH OBbITh HE MEHee ueM B 2 pa3a BbIlIe YPOBHSI peBepOepallMOHHON COCTABJIAIOUICH IOJIsI, YTO
SIBIIICTCS. HEOOXOIMMBIM YCIIOBHEM 00ECIICUeHHsI XOPOIei pa300opunBOCTH peur (0COOCHHO TpeOyeTcst
BEITIOJTHEHHE ATOTO YCIIOBHS B JMAIIA30HE CPEIHUX U BRICOKUX YacTOT);

2) pa3HOCTh XOlla 10 BPEMEHH MEXKIy COCEIHHMH W KaKIBIMH IOCICIYIOUMMH B IICTIOYKE
TPOMKOTOBOPUTEIISIMH TOJDKHA OBITH TaXKe B TOUYKE MAKCUMAJIFHOTO 3ala3bIBaHHs B 30HE BOCIIPHUSTHS
3Byka He Ooiee 20 Mc, 94TO COOTBETCTBYET Pa3HOCTH XOAa IO PACCTOSHHIO OKOJO 7 M (mociemHee
YCJIOBHE IPEyCMaTPUBAET OJJMHAKOBYIO MOIIHOCTb U3JIyYEHHUs! BCEX UCTOUYHHKOB 3BYKa).

Hcxonst w3 1-ro ycioBHsS MOXXHO ONpENENUTh pajuyc AEHCTBUS MPSIMOTO 3BYKa CHCTEMBI
03BYUCHHSI:

R,= 0,1 &(0) ) (4.20)
M

rac B - nocrosHHas TMOMCIICHUA CTaHIUU METPOIOJIUTECHA, 3aBUCAIIAA OT Auala3oHa YacToT
(HM3KHe, CpeTHUE, BEICOKHE);

D(O) - nokazaTenp HAIPaBICHHOCTH U3JIydYaTess HA UCCIEAYEMYIO0 TOYKY B 3aBHCHMOCTHU OT yria
O (B TOM ke qUana3oHe);

M - oOmiee 4mCIO TPOMKOTOBOPHTENEH B MCCIEIyeMOW 30HE 3ajia CTAaHIMH, Ha KOTOpPOE MOCIe
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NIpe/IBapUTEIHHOTO aHAIM3a paclpe/iesieHa MUHIMAILHO Heo0X01uMast 001I[ast MOIIHOCTh 03BYYEHHS U
KOTOPOE SIBJIIETCA ONTUMAJIbHBIM T10 T€OMETPUH 3aJ1a CTAHIIMM METPOIIOJIUTEHA.

Y4uuThIBasg, YTO BEIMYHHA MOCTOSHHOW CTAaHIMM YK€ OIpeneNeHa aKyCTHYeCKMM pacdeToM, a
napameTp D(O) cOBpeMEHHBIX aKyCTHYECKUX CUCTEM XOPOLIO U3BECTEH, TO BapbUPYs BEIHUUHBI R, U
M MOXHO IOTIONHUTEIHFHO ONTHMH3HPOBATH PACHpPEICIICHHE TPOMKOTOBOPHUTEICH IO OTPaKICHUSAM
3aja CTaHIIUH.

CrenyronmM 3TarmoM JIIEKTPOAKyCTHUSCKOTO pacdeTa SBISCTCS pacueT IONIsT YPOBHEH M €ro
HEPaBHOMEPHOCTH B  3aBUCHMOCTH OT  NPEABAPUTEIBHOTO  pEIIeHHS O  pa3MeIleHUH
I'POMKOTOBOPHTEIICH Ha CTEHaX WJIM Ha CBOAAX 3ajla CTAaHLIMH METPOIOJIMTEHa (MM Ha TOW M APYrou
MTOBEPXHOCTSAX); MPH 3TOM KKIBIH YYACTOK O3BYYHMBACMOM OIHUM TPOMKOTOBOPHTEIEM ILIOIIAJKH
ANMpPOKCUMHUPYETCS MPSMOYTOJIBHUKOM, pPa3Mepbl KOTOPOTO OINPENeNsioTCs BBICOTOM IOJBeca,
HaKJIOHOM aKyCTHYECKHX OcCell M 3KCIEHTPUCHUTETaMM 3JUIUIICOMAOB, MOACIHPYIOUINX JHArpaMMmy
HATIPaBIEHHOCTH KaXXJIOT0 TpOMKoroBopurens. [lapamerpamm 31eCh SIBISIOTCS TIPEIBAPUTEIHHO
BBIODAHHBI THII TPOMKOTOBOPHTENS, €ro UYyBCTBUTEIBHOCTh, CPEIHEE CTaHOAPTHOE 3BYKOBOE
JABJICHUE W 3aBUCHUMOCTh JHAarpamMMbl HAIPaBICHHOCTH OT 4YacTOThl. llenpio maHHOTO pacueTa
SIBIISICTCS TIPOBEPKa TOYHOCTH TPEIBAPUTEIBLHOTO pacyeTra ONTUMAIFHOTO OTHOIICHHS CHUTHA/IIYM U
JIOCTHXKEHUE TpeOdyeMol NomycTHMOM HepaBHOMepHOCTH moist +3 nb. Meroamka 3Tux pacueroB
XOPOIIIO U3BECTHA ¥ NOAPOOHO N3JI0KEHA B COOTBETCTBYIOLIECH CIIPABOYHOI JIMTEpaType.

B cnydae mpaBMIBHOCTH NPOBEAEHHOIO pacdeTa NMPaKTHYECKH BCE 30HBI 03BYYHMBAEMOTO 3ajia
CTaHIMM METPOIOJIUTEHA OKAXKYTCS (PaKTUUECKH B 30HE JICHCTBHS IPSIMOro 3BYKa, yPOBEHb KOTOPOT'O
OTIpeNeNAeTCs CICTYIONIIM BEIPaKEHUEM:

L,,=201gp, +201g D(®)—201g (r/ro) + 94, 4.21)
rie p; - CpefHee CTaHIapTHOE 3BYKOBOE [aBIICHHE, pPa3BHBAEMOE T'POMKOTOBOPUTEIIEM Ha
paccrosHuu 1o = 1 M, I1a.

KonTtponbHble pacueTsl ypoBHeH 3Byka 1o ¢opmyinam (4.18)-(4.21) mno3BosmsT HpPOBEPUTH
MPAaBUJIBHOCTh BBIOPAHHBIX THUIIOB, MECT pPa3MCHICHUS W HANPABICHHOCTH AaKyCTHYECKUX OCEH
pacrpeeneHHOM CUCTEMbI 03BYUYEHUS.

B 3akmrodeHue 3JEKTPOAaKyCTUYECKOTO pacueTa CleAyeT IPOBECTH KOHTPONBHBIM pacder
pa30OpUMBOCTH pedd B 30HE HAUXYAMHAX YCIOBHHA CIIyXOBOTO BOCHPHUATHS, T.€. B MeECTE
MHHHMAaJIBHOTO YPOBHS MPSIMOTO 3BYKa L, (7).

[Ipu KOPPEKTHOCTH BCETO IMPOBEACHHOTO TIEPE STHM pacdeTa MOXHO HCIOIB30BaTh YIPOIICHHBIN
METOJ] pacdueTa pa30OpPUYMBOCTH pEeYd MO 6 OCHOBHBIM OKTaBHBIM IIOJIOCAM C IIEHTPATbHBIMA
gacroramu: 1) 250 I'm; 2) 500 I'm; 3) 1000 I'm; 4) 2000 I 5) 4000 Ty 6) 8000 I'm. IMocnenmsis
4acToTa, CTPOro TOBOPsl, AODKHA OTHOCHTBCS K LeHTpainbHoW yactoTe 6000 ', cooTBeTcTBYyIOLIEH
nocneaneit, 20-ii moyioce, paBHOW pa3OOpUMBOCTH pyccKoil peun. Jlanee ompesensercss ypOBEHb
omymieHus GopMaHT £ B KaXJI0# MOJIOCE 10 CICeIyomei Gpopmyie:

E=L,-L,, (4.22)
rae L, - pacyeTHbIN YpOBEHb 3ByKa B IaHHOM 30HE CTaHLMH, 1b;

L, - pacueTHbIH ypOBEHB IlIyMa B IaHHOM 10JIOCE YacToT, Ab.

HpI/IMe‘laHI/Ie - q)OpMaHTI)I - OTO OCHOBHBIC CIEKTPAaJIbHbBIE MAKCHUMYMBbI 0606IIIGHHOFO CIICKTpa peEyHu,
COBOKYITHOCTb KOTOPBIX OIIPEACIISICT p3360p‘H/IBOCTL nepez{aBaeMoﬁ pequoﬁ HHq)OpMaHI/II/I.

3arem omnpeznensercs K03QGHUINEHT pa300pUNBOCTH B KXKIO0H MoJIOCE:

Et+6
W= , (4.23)
30
YTO MO3BOJISIET OIPEAEIUTH (POPMAHTHYIO pa3zdopunBocTh (1-6 - HOMepa OKTaB):
A=0,05[W +3W,+4Ws+ 6W,+ 5Ws + Ws]. (4.24)

[To dpopmanTHOH pa3zdopuuBOCTH A OINpeessieTcs CIoroBasi pa30opuuBoCTh S 1o Tadune 4.2.
Tabnuna 4.2 - 3aBHCMMOCTD CJIOTOBOii pazgopunBocTH S oT popMaHTHOIi pazdopunBocTH A

A 0,25 | 0,30 | 0,35 | 0,40 | 0,45 | 0,50 | 0,55 | 0,60 | 0,65 | 0,70 | 0,75 | 1,0

S, % 46 54 1625 ] 69 75 80 84 87 90 ] 92,5 | 952 | 100

OOmreii 3amaueil pacueTa TOIHKHO OBITH TOCTHKEHHE CIIOTOBOI pa300pPUMBOCTH pevr BO BCEX 30HAX
CTaHIUU MeTpononuTeHa He MeHee 80%.

IIpn wncmons30BaHMM B aKyCTHYECKMX pacdeTax OOBIYHO TPUMEHSIOTCS JBa KPHUTEpHUS
pasoopuuBoct: RASTI (ObicTpast omeHka wWHIEKca nepenadn pedn) W Dsp (MHIEKC YETKOCTH).
3Ha4YeHHUs IEPBOTO U3 HUX HE JOJDKHBI ObITE MeHee (0,75, a BToporo - He MeHee -3 ab.

4.3.7 AxycTHueckoe M 3JIEKTPOAKyCTHYECKOEe IPOEKTUPOBAHHWE CTAHIMHA METPOIOJIUTEHA
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3aBepIIaeTCsl BHIBOJOM JaHHBIX (CEJIbMOM dTan aKyCTHYECKOTrO IMPOSKTHPOBAHUS MO PUCYHKY 4.2) 1o
BCeM TpeOyeMbIM aKyCTHUECKMM IIapaMeTpaM CTaHIMM METPONOJIUTeHAa C HEeo0XOIUMBIMU
PEKOMEHIALMSIMU TI0 OT/ENKE W KOHQUIYpaluHu OrpaXICHUH, a Takke ¢ TpeOOBaHUSIMHU II0
pa3MEIEeHHI0 U TEXHUYECKIM XapaKTepPUCTUKAM aKyCTHUECKUX CHCTEM JJIs 03BYUCHHS CTaHILINH.

4.4 MeToanka aKyCTH4eCKOii peKOHCTPYKIUH AeliCTBYIOLIMX CTAHIMIA MeTPOMOJIHTEHA

[Ipn moaAroToBKE K PEKOHCTPYKIMH ICHCTBYIOUIMX 3aJI0B CTAHIMH METPOIIOJIUTEHA, T€ W3 HHX,
SKCIITyaTalMss KOTOPBIX BBISBHJIA aKyCTHUECKHH TUCKOM(MOPT (4To HaOIromaeTcst Ha OOJIBIIMHCTBE
cTaHIMi 6e3 MepONpUATHI MO LTyMO3AIUTE, NOBBILIEHHOH TI'yJIKOCTH 3aJla CTAHIIMK U HEKOPPEKTHBIM
pa3MelIeHeM CHCTEMBbl TPOMKOTOBOPHTEINEH), HYKAAITCI B pa3pabOTKe aKyCTHYECKOW 4YacTu
MPOEKTa PEKOHCTPYKIMHU KaK HEOThEMJIEMOW 4acTH OOLIET0 MPOEKTa PEKOHCTPYKIMH 3aJ1a CTAHIUH.

Pa3paboTka ImpoekTa aKyCTHIeCKONW PEKOHCTPYKIUH 3ajla CTaHIMH BKIIOYAET B CeOs CIeqyromue
JTambl.

4.4.1 TloAroToBUTENBbHBIA J3Tal, COCTOSIIMKA B O3HAKOMIIEHMH Ha MECT€ C aKyCTHUYECKOH
00CTaHOBKOW 3aja CTaHIWH, CYOBEKTHBHOH OIIEHKE ypOBHEH HIyMOBOTO (OHa M pa3dOpPUYMBOCTH
MHQOPMAIMOHHON pe4H, MOArOTOBKE M aHAINM3e MAaclTaOHBIX YEpTeXKeW 3ajla  CTaHIMU
METPOIOJIUTEHA, HOATOTOBKE M NOBEPKE M3MEPUTEIBHBIX KOMILJIEKTOB PUOOPOB.

4.42 HarypHoe oOcienoBaHue aKyCTHMYECKHUX YCJIOBHM 3ama craHnud. Ilepen Havamom
o0cietoBaHusl HEOOXOMMO TPOBECTH Pa3METKy TOYEK M3MEPEHHH C TeM, YTOObI OHM OXBaTHJIH BCE
Hanbonee MOKa3aTeIbHBIE W KPUTHYHBIC B OTHOLICHUM aKyCTHKH 30HBI, TPEOYyIOUIHe 0053aTeIbHOTO
aKyCTHYECKOT0 KOHTPOJIS, HOAPOOHO yKa3aHHBIE B IPEIBIAYILEM Pa3/eie.

AxycTHYecKne U3MEPEHHS TIPOU3BOISTCS B CIICAYIONICH TTOCIIEeI0BATEIHHOCTH.

4.4.2.1 VI3MepeHust OKTaBHBIX YPOBHEH 3ByKOBOW MOIHOCTH JBMXKYLIETOCs MO€3[a IpU BXOJE Ha
CTaHIMIO (IIPU OTCYTCTBUM COOTBETCTBYIOIIMX MACHOPTHBIX J@HHBIX MM JaHHBIX CHENUATbHO
NIPOBEJCHHBIX HM3MepeHHi). M3MepeHuss NpoBOISITCS B IYCTOM 3ajleé CTaHIMM C HEOOXOIUMOii
CTaTUCTHUYECKOH BHIOOPKOH.

4.4.2.2 V3mMepenns mIyMOBOTO PEeXHMMa CTaHIIMM BO BCEX OTMEYEHHBIX Toukax corjacHo ['OCT
23337. M3mepenus mpoBoasTcs B "dac MUK, TPH TOJHOM 3allOJIHEHWH CTaHIMH, TIPH Bhe3Ae Ha
CTaHIMIO 1-2 TOE3M0B M TpH HX OTCYTCTBHH. IloMHOE KOMMYECTBO TOYEK W3MEPEHHH U
TIPOJIOIKUTEIEHOCTD BHIOOPOK JIOJKHBI COOTBETCTBOBATH TPEOYEMOW CTAaTHCTHYECKOW ITOTPEITHOCTH
PE3yJIbTaTOB U3MEPEHUII.

4.4.2.3 V3mepeHusl BpeMECHU peBepOepaIiyl MPOBOIATCS B 0053aTEILHOM MOPSJIKE B MYCTOM 3aJie
craniuu corsiacHo ['OCT 24146. /Iyt KOHTPOJIBHBIX U3MEPEHHUH BpeMeHU peBepOepanyu MoryT ObITh
WCIIONIb30BaHbl  JIONIOJHUTEBHBIC JIaHHbIE HM3MEpPEeHHH ImymMoBoro ()oHa Ha COBPEMEHHBIX
NPOrpaMMHUPYEMBIX  CIIEKTPOAHAIU3aTOpaX, HMEIOLIMX COOTBETCTBYIOIUE CMEHHbIE MOAyJIH. B
MIOCJIEIHEM CITydae U3MEPEHUSI IPOBOASATCS B 3aIIOTHEHHOM 3aJI€ CTaHIINH.

4.4.2.4 KoMIurekc 31eKTPOaKyCTHYECKUX H3MEPEHHH, BKIIIOYAIOIINX H3MEPEHHS IO YPOBHEH,
YACTOTHOM XApaKTEPUCTUKHM MePeNaudl M HEPABHOMEPHOCTH 3BYKOBOIO TOJSA B '/3-OKTaBHBIX
(OKTaBHBIX) MOJIOCAX 4YacTOT. Bce m3MepeHnst mpoBOIATCS B ITyCTOM 3aJie CTAHIMH, B HOMUHAJIHHOM
PEeKMMe 03BYUYEHUS, PH MoJjaue Ha BXOJ CUCTEMbI PO30BOTO IIyMa.

4.4.2.5 VcnpiTanus pa300pUYMBOCTH PEUU HA CHUCTEME O3BYYCHHUs 3aya craHmuu cormacHo ['OCT
25902. TIpu CIIOKHOCTH OpPTraHU3AIlNM APTHKYISIMOHHBIX HMCIBITAHWHA Ha JEHCTBYIOIIMX CTAHITUSIX
METPONOJIMTEHA JIONYCKAETCSl MCIOJIb30BAHUE PACUETHOTO METOJIA OLIEHKH pa300pUYMBOCTH PEYU 10
¢dopmymam (4.21)-(4.23) Ha OCHOBaHHMHM AaHHBIX HATYPHBIX U3MEPEHHI OKTaBHBIX YPOBHEH ITOJIE3HOTO
CHrHaJla W Imyma. JlommyckaeTrcsi TakXKe HCIOIb30BaHWE NPHOOPOB M MPOIECCOPHBIX YCTPOMCTB,
MIPOBOISIINX U3MEPEHUs pa300pPUMBOCTH METOAOM OLIEHKH MHJeKca nepenayun peun (RASTI).

4.4.3 JlabopaTropHas M KamepaibHasi 00pabOTKa pe3ylbTaToB M3MEPEHUIl MO3BOJSET IONYYHUTh
MOJHYI0 WH(OPMALMIO O IIYMOBBIX, aKyCTHYECKUX M AJIEKTPOAKyCTHUECKHX XapaKTEpUCTHUKaX 3alia
CTaHIMM METPONOJINTEHA. 37IeCh HEOOXOANMO Y4YeCTh, YTO B CBSI3M C TEM, YTO M3MEPEHHs BpPEMEHHU
peBepOepanuy U U3MEPCHHS TOJISl YPOBHEH MPOU3BOIMIMCEH B MIYCTOM 3aJic CTAHIMH, IPH 00paboTKe
pe3yJIbTaTOB M3MEpPEHUH CcJeyeT BBOJIUTH MONPABKHM Ha MaKCUMAaJbHOE 3allOJIHEHHE 3ajia CTaHIHUU
maccaxupamu B "gacel UK. [ 3TOr0 HE0OX0IUMO, UCHONB3Ys POpMyITy DUPHHTA, BBOJUTH IIyTeM
obparHoro mepecuera momnpaBky AA4, w3 pacuera 0,5 M*/gen. cormacHo mpmiokenwo E. D10 maer
BO3MOXKHOCTh PacCUnTaTh Kak BpeMsl peBepOepaliy 3al0JHEHHOT 0 3aJ1a CTaHIIMK, TaK 1 MONPABKH Ha
CHIDKCHHE yPOBHEH 3ByKa IPH 03BYYECHHN B COOTBETCTBYIOIIMX OKTAaBHBIX Hoocax AL 1Mo ClieayronmM
bopmyam:

- An
AL = IOIgA , (4.25)

3

www.pkb-titan.ru t

THTAH

Taiiwei e HE e ]


file:///C:/Documents%20and%20Settings/user/%D0%A0%D0%B0%D0%B1%D0%BE%D1%87%D0%B8%D0%B9%20%D1%81%D1%82%D0%BE%D0%BB/%D0%A1%D0%B0%D0%B9%D1%82%20%D0%9E%D0%9E%D0%9E%20%D0%9F%D0%9A%D0%91%20%D0%A2%D0%98%D0%A2%D0%90%D0%9D/%D0%A1%D1%82%D1%80%D0%BE%D0%B8%D1%82%D0%B5%D0%BB%D1%8C%D0%BD%D1%8B%D0%B5%20%D0%BF%D1%80%D0%B0%D0%B2%D0%B8%D0%BB%D0%B0/www.pkb-titan.ru

rne A, - obumii ¢onx I3I[1 3anma craHIMuW, TONYYEHHBIH Ha OCHOBE H3MEPEHHH BPEMEHHU
peBepOepanyy B yCTOM 3ajie CTaHIINY;

A; = A, + DA,y - 00t pou D311 3ama CTaHIUU IPU MAKCHMATbHOM 3aIIOJHEHUHU MMAaCCaKUPaAMHU.
Benwuuna AA4,,. paBHa:

Dy =2 Spona a1 (f), (4.26)

I71€ Syora - IIIOIIAAB TI0JIA CTAHIIUH, M

a; (f) - D311 cToAIMX MaccaXupoB MPH IIIOTHOCTU paccTaHoBKH 0,5 M*/9er.

4.4.4 Amanm3 pe3ynbTaTOB M3MEPEHHH CIY)KHT OCHOBAaHHEM JUII TEXHHYECKOTO 3aJaHus Ha
pa3paboTKy aKyCTHYEeCKOH JacTH MPOEKTa PEKOHCTPYKIMH 3aJI0B cTaHIMi. [Ipn 3TOM cama MeToanka
aKyCTHYECKOT0 IPOEKTHPOBAHMS 3/1€Ch B NPHHIMIE JODKHA COOTBETCTBOBATH OOIIEH CTPYKTYpPHOM
cxeme (pucyHok 4.2). OHako B JaHHOM Clly4ae JOJDKEH YYHUTHIBATHCS (haKTOp CYIECTBOBAHHS YiKe
MOCTPOEHHOH CTaHLUMHM C COOTBETCTBYIOLUIMMH KOHCTPYKIMSIMH OrpaxJeHuil. BcneacrBue s3toro
aKyCTHYecKasi KOPPEKIIMs 3aJla CTaHIMHK (ITarbl 2-i U 4-i 10 prCyHKY 4.2) 10/KHA OBITh COBMEIEHA B
OJIMH JTall, IOCJE 3aBEPLICHUS KOTOPOro HEOOXOIMMO MPOBEACHHE KOHTPOJIbHBIX aKyCTHYECKHX
n3mepeHnii. Takke KOHTPONBHBIC H3MEPEHHUS MOIDKHBI OBITh IPOW3BEACHBI IOCIE 3aBEPIICHUS
IEKTPOAKYCTHIECKOH KOPPEKIINH 3aJ1a CTAHIIHH.

4.5 IlpuMep aKyCcTHYECKOr0 MPOEKTHPOBAHMSA 32J1a CTAHIUM B YPOBHE MOCAI0YHOMI
IATGOPMBI METPONOJINTEHA

PaccmarpuBaeTcss THIOBOW TPOEKT 3ajla CTaHIMM B YPOBHE IOCAJOYHON  IIaTGOpPMBI
METPOTIOJINTEHa MENKOro 3ajoxeHus. CXeMaTHYecKH IUIaH U MIPOJOJBHBIN pa3pe3 3aja CTaHIUU
n3o0pakeHsl Ha pucyHke 4.4. Ilo oOmeir ¢opme 3am CTaHOUH ONU30K K TIPSMOYTOJIHHOMY
nmapajuieNIenuey ¢ pazMepaMu B twiade 162x17,6 M mpu o01meit BrICOTe 3ama ~6 M; Py 3TOM IINpHUHA
nocaloyHol maardopMel coctaBisieT 10 M M BBICOTa KECCOHHMPOBAHHOT'O IOTOJIKA HAJ HEH ~5 M.
CTraHIUH TaKOTO THIA MOJYYMIN JOCTaTOYHO IIHMPOKOE PACIIPOCTPaHEHHE.

Tak kak oOcnmemyemble 3allbl HE HWMEIOT pa3JensieMblX OOBEMOB, TO HECMOTps Ha
JICITPOTIOPIIMOHANEHOCTD UX OCHOBHBIX pa3MepoB pacueThl BpeMeHH peBepOepaunu 7, obuero gonna
3BYKOTOTJIOMICHHSI A W TIOCTOSHHOW TOMEUIeHHUss B cleayeT NMpOBOJUTh Ha OCHOBAaHUM (HOPMYJIBI
DiipuHra.

Hwmxke B Tabmune 4.3 mpuBeneHBl pe3ylbTaThl PacyeToOB BPeMEHHM peBepOepaliuil 3aia CTaHInN
To(f), cpemmero K3I1 0 ( f ) ¥ TIOCTOSIHHOU ToMerneHust B, (f). VHTepbep 3ama CTaHIMH B YPOBHE
MOCaIOYHOM TAaT(OPMBL: TIOJ - NUTH(OBAHHBIN KaMEHb, CTEHBI - TJIaJIKHE IUTUTHI, OTOJIOK U CBOJBI -
OCTOHHBIC MOBEPXHOCTH C MOOENKOH M TMOKpacKoid. 34ech ke, B YETBEPTOH CTPOKE INPHBEACHBI
pe3yNIbTaThl U3MEPEHUH ypOBHEH 3BYKOBOM MOIIHOCTH TTOJBM)KHOTO COCTaBa MpPH BXOJE HAa CTAHIIHIO
Lyo(f). Bce pacuerbl NpoM3BOAWINCH W3 YCIOBUS MUHMMAQJIBHOTO 3allOjIHEHHs 3aja CTaHIUN
naccaxupamu (~6 uen/m?).

Tabnuna 4.3 - PesyabTarsl pacueroB Besuuus 1o, 0, By M u3MepeHuii ypoBHeii L,

/£,
Bemauint 125 250 500 1000 2000 4000
To. C 2.6 23 2.1 2.0 1.9 1.7
T, 0,11 0,12 0,13 0,14 0,15 0,16
By, M 976 1077 1180 1286 1394 1505
Ly, 1B 86 91,5 99 97 86 77.5

[Ipu sTOoM cpemHmii pagmyc IeicTBHS TPSAMOro 3ByKa R, coriacHo ¢opmyne (4.7) coctaBisit
BenmuuHy nopsinka [ 12 m. Otcroma ciemyer, 4To MakCHMalbHO HEOJarompUsTHBIMH MECTaMH UL
BOCIIPUATHS Pe4eBON MH(OpPMALUK NMPH MOAXOAE ABYX BCTPEUHBIX MOE3I0B SIBISIOTCS TOYKH HAa OCH
3aja CTaHIWH, T.e. npu 7 = 5-7 M. Torma pacuer ypoBHS mrymoBoro ¢ona mo dopmyine (4.6) ms
YpOBHS L.« Ha TIOJOCE MaKCHMAaJIbHOTO M3IydeHUs cornacHo tadmune 4.3 mpu 500 I'p mokassiBaeT
Beimuuny Lo [ 84,5 ab. CormacHo ke TaOnmie 4.1 moilydeHHas BEJIMYMHA OKA3bIBACTCS JUJIS
BBIOpAHHOW TOJIOCHI 4acTOT Oouibie Ha 6,5 nb nomycTuMol BemMuuHbI Ly, = 78 nb. YunTbiBas, uto
MPaKTHYECKU BCsI IUIaTGopMa HAXOIUTCS B 30HE JCWUCTBHUS MPSMOro 3ByKa, IJIsl pacuera TpedyeMoro
JUIs JIOCTMDKEHHsT HOPMAaTHBHOI'O YPOBHSI IIyMOBOro ()oHa oOmiero (oHa 3BYKONOTJIOMICHHS Apes
cleqyeT NMPUMEHUTHh HE YIpOUIeHHYI (popmymny (4.9), a mpoBOAWUTE pacyeThl IO BapHALUHU ITOTHON
¢dopmynsl (4.6). COOTBETCTBYIOIINE pacyeThl IOKa3alH, YTO YKa3aHHOE YCJIOBHE BBIMOJIHSACTCS MpPU
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o0ecIieueHnH MOCTOSIHHOM MoMeIeHus B,y = 2200. Otcrona no ¢popmyse (4.2) cienyer, 4To CpeHUN
K3I1 3ana crannuu nomken Bospactu jgo 0 1 0,2,

Tiai iwea irmimn mrw  plts S
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PI/ICYHOK 4.4 - CxeMaTU4eCKHUH INIaH U l'IpOZ[OJ'ILHbIﬁ pa3pes 3aj1a CTAaHIIUKU METPOITOJIMTEHA MEJIKOT'O 3aJI0KECHUA
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YuuTeiBas HEOOXOJAMMOCTh BBEJCHUS B MHTEPHEP 3aJia CTAHIIUU 3BYKOIIOTJIOMIAIOIICH OTCIKH,
HAJ0 OTHENAaTh IMOTOJIOK HAJ IOJIOM IUIAT(QOPMBI CTAHIAPTHBIMU 3BYKOIOTJIOMIAOIIUME TUTHTAMH,
nmetomumu K3IT 0,3-0,6 B Auama3oHne oT HU3KUX K BRICOKUM YacToTam (cM. npuiioxkenue []). Hiwke, B

Tabmune 4.4 IpHBENEHB! pe3ynbTaThl pacdera cpexrero K3II 3ama cranmmu merpomonnTeHa ( f ) R

BpeMeHn peBepOepanuu 77 (f) M TOCTOSHHOW TOMeEIIeHMs 3aja craHuuu B; (f), paccuuTaHbl
YKa3aHHBIMHM BBIIIE METONAMHU IIPH YCIOBHM 3BYKOIOIJIOIIAIOIIEH OTAENKHM IOTOJKA CTaHLIMU Ha
ruiatdopMoii. B yeTBepTOl CTpoKe MpUBEICHBI TAKXKE PE3YIbTAThl PACUETOB YPOBHEI! IyMOBOro (oHa
o hopmyie (4.6).

Tab6nuua 4.4 - Pe3yabTaThl pac4eToB Beaudun 0 ( f) s Ty (), Bi () m L, (f)

£ T'n
Bemaumnet 125 250 500 1000 2000 4000
7 ( /) 0,17 0,18 0,21 0,23 0,25 0.26
T, () 1.6 1.4 12 1.1 1,0 0.9
B, () 1618 1734 2100 2360 2633 2776
Lu (f) 70,0 75.5 83.0 81,0 70,0 71,5

W3 cpaBHeHHMs ypoBHeW IIyMOBOTO (pOHA, pacCUNTaHHBIX NPH 3BYKOIOIJIOUIAIONIEH OTHENIKE
LHCHTPAIBHONH YacTH TIIOTOJKA CTAHIMM METPOIOINUTEHA C JONMYCTUMBIMH YPOBHSMH IIyMa B
COOTBETCTBYIONIMX OKTaBHBIX MOJIOCax Mo Tabmuie 4.1, ciexyer, yto B auanasonax 500-1000 I'u
HaOI0JaeTCs CYIIECTBEHHOE IPEBBIICHHE HOPMATHUBHBIX YPOBHEH; KPUTHYHBIM SIBIISIETCSI TakKe
nuana3zoH 4000 I'm, BaxHBINA A1 oOecnieueHrs pa30OPUMBOCTH peueBoi mHpopMaru. DPPeKkTuBHOES
CHHXKCHUC ypOBHeﬁ myMa B AHAnas’oHe CPpCAHUX YaCTOT MOXKET 6BITB JOCTUTHYTO KaK CHHKXCHUEM
IIyMa B HCTOYHHMKE I K€ JOMOJHUTEIBHBIM 3()(EKTHBHBIM 3arilylIeHHEeM ONMKHUX OTPAXKICHHUH
YacTH TOTOJIKA, PACHOJIOKEHHOTO HAJA MyTSAMH, W CTeH Han MyTsMu (cM. pucyHOok 4.3). BozmokeH
TaKKe BapHaHT C THIATEJILHOM NPOpPaOOTKOW CHUCTEMBI O3BY4YEHHS, C T€M YTOOBI II0 BCEM 30HAM
o0ecIeunTh CyIeCTBEHHOE MPEBAIMPOBAHKE TIPSIMOTO 3ByKa M BEICOKOE OTHOIICHHE CUTHAJ/IITYM.

HeO6XO[lI/IMI>IM YCJIOBUEM [UJIA 3TOI'O ABJACTCA HOCTHIKCHUC ONTUMAJIBLHOIO 3HAYCHHUA BPECMCHU
peBepOepanyy 3ajia CTaHIMH, YTO, €CIIM CPABHUTH JIaHHbIE TaONIHII 4.4 ¢ 30HOI 00BEMHOT0 ONTUMYMa
Ha pucyHke 4.1, obecrmedeHo BO BceM auama3oHe, kpome dacToT Hike 250 I'm. Ilocnemuee Taxxke
JIOJDKHO OBITh YYTEHO INPH pacyere CHCTeMbl 3ByKOycuieHus. Kpome Toro, coxpaHeHHE MOIHOCTHIO
3BYKOOTPXKAIOIINX IIOBEPXHOCTEH Ha BCEX CTEHAaX 3aJla CTAaHIMU JOJDKHO TIPHUBOAWTH K
BO3HHKHOBEHHIO 3(ekTa Mmopxaromero 3xa, KOTOPBIM TaKKe MOXET OTPHIIATENbHO IMOBIHMATH HA
3ByKOIlepe/lady peueBOr0 CHTHama. BciencTBue BCEro H3JIOKEHHOTO IPHU  PacdeTe CUCTEMBI
3BYKOYCHJICHHS HEOOXOJMMO OOCCIEeYNTh OTHOIIEHHE CHUTHAI/IIyM He MeHee 15 nb mo Bcem
JiMara3oHaM 4acToT BO BCEX 30HaX 3ajla CTaHIMH, [Vl 4ero tpedyembiil mo yciosuio (4.18) ypoBeHb
Lypes = 100 1B nomxkeH OBbITH CO371aH MpU paboTe CHCTEMBI, KaK MUHUMYM B JiHaria3oHax yactot 500-
1000 I'. Mcxons U3 3TOrO pacyeT MHHUMAIBHO HEO0XO0AUMON aKyCTHYECKOH MOITHOCTH 10 (hopMyIie
(4.18) mpu T O 1,1-1,2 ¢ mpuBoaut k Benmuumue P, [J5 BT, orkyaa mo dopmyne (4.19) momyuum
TpeOyeMyt0 anekTpudeckylo Mommuocts P,, [0 2500 Bt. CoBpeMeHHBIE MIMPOKOIOIOCHBIE
aKyCTHYECKHE M3ITydaTelIn CpeIHeH MOUTHOCTH UMeIoT P,, = 25 BT, oTkyna obmiee KOJTMIECTBO TaKUX
U3IyvaTenell JOKHO ObITh B 3ame crTaHmuun He MeHee 100 mT. OmauM w3 Hambolee
pacmpocTpaHEHHBIX CIHOCOOOB pa3MENICHUs] HM3MydaTeled B JUIMHHBIX M IIYMHBIX 3aax CTaHIMH
SIBJSIETCSL  [OCJIeZoBaTelIbHAas LEI0YKa IIOTOJIOYHBIX T'POMKOTOBOpUTENEH, pa3MEUIeHHBIX IO
LEHTPAIILHOW OCH 3aja cTaHmuu ¢ maroMm /; = [ / M (tme / - mnmuHa 3ama, M - o0lmee 4uCIIo
u3jyyareneil), paBHbIM Ha JaHHOM oObekTe 15-16 M. Pagmyc peiictBusi mpsimoro 3Byka Juisi ciabo
HarpaBJeHHBIX MCTOYHUKOB 3ByKa (cM. Qopmyny (4.20)), y Koropsix napamerp D(©O)oObluHO He
mpesbimaer 10, cocraBmser mpu B = 2000 BennumHy mopsaka 2 M, YTO SBHO HEIOCTAaTOYHO.
BcenenctBue 3TOro peKOMEHAYETCsl pa3AeiuTh OOLIyI0 TpeOyeMyr MOIIHOCTh H3JIydeHuss Ha 3
LETOYKN W3 BBICOKOCPEAHEYACTOTHBIX OCTPOHANPABICHHBIX TPOMKOTOBOPUTEIEH MONIHOCTHIO 12,5
BT, paBHOMEpHO pacrpene’eHHBIX IO NEHTPATBFHONH OCH CBOJA M BEPXHEH 9acTH CTeH (WIIH, €CIH 3TO
TEXHUYECKH TPYAHO OCYIIECTBUMO, IO KOJIOHHAM CO CTOPOHBI ITOCaAOuYHBIX IuaTdopm). B stom
cilydyae MaKCUMaJbHOE yAaJeHHEe HCTOYHMKA 3BYKA OT TOJIOBBI MacCakupa B KaKIOH TOYKe 3aia
CTaHIMU HE OyZeT MPEBBIIATh 5 M ITPU BBICOKOHW KOHILICHTPAIIMX BEPXHUX YacTOT. YKa3aHHOE YCIOBHUE
obecrieunT Kak TpeOyeMoe OTHOIIEHHE CUTHAJ/IIYM, TaK M XOPOIIYI0 paBHOMEPHOCTH mousi. Pacyer
pa3dopurBOoCTH peun 1o Gopmyiie (4.24) moka3sIBaeT, YTO BendrHa 4 OBCeMECTHO mpeBbimaet 0,65,
410 00ecIieunBaeT CIoroByro pazdoopuuBoctb oosee 90% (cM. Tabnuiy 4.2).
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B 3akioueHne NMpoBEAEHHOIO pacyeTa HEOOXOIUMMO OTMETHTb, YTO YKa3aHHOE MacCCHPOBAaHHOE
pa3MelleHre T'POMKOTOBOPUTENEH SBJIseTCS HEOOXOIUMBIM YCIOBUEM OOECHEeYeHUs] XOopouien
pa30opuMBOCTH pe4yeBOil HMHGOpMAIMKM B 3ajie HCCIEAOBAHHON CTAHIMH, MEHbBIEE KOIUYECTBO
POMKOTOBOPHUTEJICH MOKET OBITh HCIIOJIB30BAHO TOJIBKO IPH YCIOBHH MOKPBITHS 3BYKOIOTJIOIIAOIICH
OTZAEIKOH HE TOJIBKO IIEHTPAIbHOM YacTH CBOJA, HO M CBOJIOB, PAcIOI0KEHHBIX HaJl IMyTSIMH, a TAKKe
BEpXHEW 4acTU CTEH.

S METOJAbI U3SMEPEHUA 1 OHEHKHU ITYMA B IIOMEINEHUAX KNJIbIX U
OBIIECTBEHHBIX 3JIAHUM OT ABUXKEHUSA ITOE310B B METPOIIOJIMTEHAX

5.1 O0mMe MoJI0KEeHUS

5.1.1 Hacrosmmmuit CBon mpaBui pa3pabotaH Ha ocHOBe TpeboBanuit CH 2.2.4/2.1.8.562 [1], TOCT
12.1.036, T'OCT 23337. Ilpu pa3pabotke CBoma HmpaBWJI YYTEHB PEKOMEHIAINH MEXKIYHApOTHOTO
crarmapra MCO 1996/1 [17].

5.1.2 Ouenky wmiyma OT JABMXKEHHUS IO€3I0B METPONOJIMTEHA B MOMELICHUSX >KUJIBIX 3AaHUN
He00X0IMMO MPOBOJUTH JJIsi HOUHOTO U THEBHOTO BpeMeHHU CyTOK. [Ipu 3ToM u3Mepenust 1omyckaercs
BBIMOJIHATH TOJBKO B JHEBHOE BPEMsl MPH YCIOBHH, YTO CUTHAJ, PETUCTPUPYEMBIH TPU MPOXOKICHUN
0€3/1a, BBIACISIETCS HaJl ypoBHEM (hOHA HE MeHee yeM Ha 3 1b.

5.1.3 KouTpomo 1mymMa OT JABMXXEHHS II0€37]0B METPOIOJUTEHA JOJDKHO IPEIIeCTBOBAThH
oTpeneieHue BIUSHUSA (OHOBOTO ITyMa. EcIM CHTHAJ, PETUCTPUPYEMBIA MIPH MPOXOXKICHUN Oe3/a,
HE BBIACNSETCS HAJ YpoBHEM (DOHA, OLEHKY IIyMa OT IBIDKEHHS I0€3[J0B B COOTBETCTBHU C
HactosmuM CBOJIOM MPaBWIT BHITOIHUTE HENB3S (cM. 5.4.9).

5.2 HopmupyemMsble napaMeTpsbl U J0IMyCTHMbIe YPOBHH IIyMa

5.2.1 lIy™m, co3maBaeMbIiii B MOMEHICHUSAX KHUJIBIX M OOIIECTBEHHBIX 3aHUN OT JABUXKCHHUS MMOC3I0B
METPOIOJINTEHA, HOCUT HETMOCTOSIHHBIN (TPEPBIBUCTHIN) MIMPOKOMOIOCHBIM XapakTep ¢ BHIPAKEHHBIM
mpeobiamaHieM CHTHaja B 1mosioce 9acToT 22,5-90 I'm m moBTOpsieTcs ¢ MepHOIoM, ONpeAeIsieMbIM
rpauKOM IBIKEHHS ITOE3/I0B.

5.2.2 HopMmupyembIMH MapaMeTpaMd IIymMa B COOTBETCTBHM C HacTosmuMm CBOJOM MpaBUI
SIBIISTEOTCSL:

- DKBUBAJICHTHBIH (110 YHEPTUHU) YPOBEHB 3BYKA L 5, JBA;

- MAKCUMAaJIbHBIN YPOBEHB 3BYKA L 4 max, IBA.

OreHka myMa Ha COOTBETCTBHE JIOMYCTUMBIM YPOBHSIM JOJDKHA MPOBOJUTHCS OJHOBPEMEHHO IO
00ouM mapameTpam Ly o U Lgmar (CM. pazmen 5.6).

5.2.3 JomycTuMble ypOBHH IOyMa, HA COOTBETCTBHE KOTOPBHIM JOJDKHA IPOBOIUTHCA OICHKA
ITyMOBOTO BO3JCHCTBUS B MOMEMICHUSIX JKWIBIX M OOIIECTBEHHBIX 3MaHWH OT IBIDKEHHS MOE3OB B
METPOTIONINTCHAX, MPHHUMArOTcs B coorBerctBuu ¢ CH 2.2.4/2.1.8.562 [1], TOCT 12.1.036 mis
IHEBHOTO (¢ 7 10 23 4) m Ho4HOTO (C 23 10 7 9) BpeMEeHH CYTOK 1m0 Tadmuie 5.1.

Tabmuna 5.1 - lomycTuMble 3HAYEHHS /UISI OLeHKH IIyMOBOTO BO3/IeHCTBHS HA COOTBETCTBHE
TpedoBanusim CH 2.2.4/2.1.8.562 [1], TOCT 12.1.036

No Bpems DKBUBaJICHTHBIN MakcuManbHBIN
_— Hasnauenune noMenieHus cyToK YPOBCHB 3BYKa L, | ypOBeHB 3ByKa L,
oxe, oon> DA max, dons ABA

1 |ITanmaTsr 60IBHHUIT U ca”aropues,| JleHb 35 50
oTepaIlMOHHbBIE OOJBHHII Hous 25 40

2 |Kabunetsr Bpaueil MOJUKINHUK, JIeHb 35 50
aMOyImaTopwid, JTUCITAHCEPOB, OOJILHHUII,
caHaTOpHEB

3 |KiaccHple TOMENICHHUs, y4eOHble KaOMHETHI, " 40 55
YUUTEIBCKUE KOMHATHI, ayAUTOPHH IIKOJI M
IpYTUX Yy4eOHBIX 3aBEICHUH, KOH(EpeHII-
3aJIb], YATAIBHBIE 316l OMOINOTEK

4 | XKunsie KOMHATbI KBapTup, xkunele| JleHb 40 55
IOMEIICHUS JOMOB OT/bIXa, IAaHCHOHATOB,| Houb 30 45
JIOMOB-UHTEPHATOB JJI MPECTAPENbIX H
WHBAJHMJIOB, ClIAJIbHBIC TIOMEIICHHS B JICTCKHX
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JIOIIKOJBHBIX ~ YUPESKIEHUSIX U LIKOJIaxX-
WHTEpHATaX
5 |Homepa roctuHuML M >Kujble KOMHAThl| To ke 45 60
OOIIEKUTHI 35 50
3aibl Kage, pecTOpaHOB, CTOJIOBBIX Jesb 55 70
67 |ToproBsle 3ajnbl Mara3sMHOB, MACCAXHPCKUE " 60 75
3aJBl  adPOTOPTOB M BOK3AJIOB, IPHUEMHEIC
ITyHKTBI TIPEIIPUSTHHA OBITOBOTO
00CITy>)KUBAHUSI
IIpumeuanue - IIpu oueHke ypoBHEH 3ByKa OT JEHCTBYIOIIUX JIMHUHA METPONOJIUTEHA OTKPBITOrO 3aJI0XKEHUS
MIPUMEHSIETCS MOMpPaBKa K JOMMYCTUMBIM YpOBHsM +5 1b.

5.3 CpeacrBa u3mepeHni

5.3.1 H3mepeHue ypoBHEH 3ByKa CJIEIyeT NPOBOIMWTH IIyMOMEpaMH, KOMOHMHHPOBAHHBIMU
M3MEPUTENBHBIMU CUCTEMAMH WJIM aBTOMAaTHYECKUMH YCTPOHCTBAMHU, COOTBETCTBYIOIIMMHU Kiiaccam 0,
1 wu 2 1 uMeromuMH 9acToTHYI0 koppekiuio 4 mo FOCT 17187.

Ilpumeuyanne - IlpeamourTeHne ciepyeT OTAABaTh MHTETPUPYIONIMM  NpUOOpaM, HO3BOJSIOIIMM
HEMOCPEACTBCHHO M3MEpATh SKBUBAICHTHBIH (10 SHEPTHM) ypOBEHb 3ByKa. TakuMu IpHOOpaMH SBISIOTCH,
HalpuMep, BKJIIOYCHHBIE B [ OCYHapCTBEHHBII peecTp CPEICTB W3MEPEHHH M JOIMYIICHHbIE K NPHUMEHEHHIO B
Poccuiickoit depepamun mpubopsl, Beimyckaemble (upmamm: "Bruel & Kjaer" ([lamus) - umHTerpupyrommii
mrymomep trma 2232, anaimmzatop tuma 2260; "Larson-Davis" (CILIA) - naTerpupytomuii mymomep tana 814 u
DSP80, ananmmzatop tuma D2800 (2900); "SVANTEK" (Ilonbma) - mrymoMeps! THIOB 943, 945, ananusarop Tuma
912AE.

JlomyckaeTcst peiBapUTEIbHAS 3alIUCh CHUTHAJIA HA M3MEPHUTEIbHBIA MarHUTO(POH C MOCIEAYIOIIeH
00paboTKoii 3anrcaHHoi HH(pOpPMAIIHH.
5.3.2 CpencrBa M3MEpEHAN JODKHBI IMETh JISHCTBYIOIIEE CBUACTEIHCTBO O IIOBEPKE.

5.4 YciaoBus ¥ IpaBuJia IPOBeEICHUS H3MepeHHid

5.4.1 U3mepenus ypoBHel myma cienyet npooauthb mo I'OCT 23337.

5.4.2 3mepeHus HpOBOIAT HE MEHEE YeM B TpeX TOYKaX, PaBHOMEPHO pacIpelesIeHHBIX 10
[TOMEILEHUI0 He OmmKke 1 M OT cTeH U He Ommbke 1,5 M OT OKOH MoMeleHuii Ha Beicote 1,2-1,5 M oT
YpOBHS TIOJIa.

5.4.3 Tlpu u3MepeHmsIX OKHA U IBEPH JOJDKHBI OBITH 3aKPBITHI, (YOPTOUKH U (PpaMyTH IpU OICHKE
JUHAA METPOIOIUTECHA 3aKPBITOTO 3AJ0KEHUS - TaKKE 3aKPBITHI, MPH OICHKE JHHUH OTKPBITOTO
3aJI0KCHUS - OTKPBITHL.

5.4.4 Bo Bpems MU3MEpCHUI IIyMa B MOMEIICHUH JIOJDKCH HAXOJUTHCS TOJBKO MEPCOHAN, 3aHSTHIA
H3MEPEHUEM IIyMa.

5.4.5 VzmepurenbHblit MUKPOGOH JOJDKEH OBbITh HANpAaBJICH B CTOPOHY JIMHUU METPOIOJIUTEHA U
yaayieH He MeHee 4eM Ha 0,5 M 0T omeparopa, MpOBOSIIET0 H3MEPEHHUE.

5.4.6 Ilpu mpoBeieHNH M3MEPEHUI MaKCHMAITBHOTO YPOBHSA 3BYKA L e Ha TIPHOOpE HOMKHA OBITH
yCTaHOBJICHAa JUHAMHUYECKas XapakTepuctuka "memieHHo" (T =1 c).

5.4.7 VI3amepeHus cieayeT BBHIIOIHSTH B MIEPHO/IBI HanOoJiee HHTCHCUBHOTO JBIKEHIS TTOE3/I0B: C 7
10 9uwumuc 16 1o 19 9 qHeM u ¢ 6 10 7 4 HOYBIO.

JlomyckaeTcsl BBINOJIHATH W3MEPEHUS B JIPYroe BpeMsl JHS, HAlpUMEp XapaKTepH3YIOIIeecs
HAMMECHBIIIMHU YPOBHAMHE (DOHOBOTO IIyMa, C IMOCICAYIOIIUM IIEPECYCTOM 3HAYCHUS IKBUBAJIICHTHOTO
YPOBH:I 3ByKa JUIsl pe)KMMa HanboJiee MHTEHCUBHOT'O JBIDKEHUS 110e3710B (cM. 5.5.3).

5.4.8 Bpems u3mepenust 7' TOHKHO OBITH JI0OCTATOYHBIM JUIS PETUCTPALMK HENPEPHIBHON BBIOOPKH,
BKJTIOYAIONIEH HEe MEHEE JECATH COOBITUH MpOXOXKAeHHs moe3na: 7 = 3,5-5 MUH npu U3MEpPEeHUsSX B
nHeBHOE Bpemst U T 2 3,5-10 MuH Ipu U3MEpPEHHSIX HOYBIO B 3aBUCUMOCTH OT MHTEPBAJIOB JBIKCHHUS
ITOE3/I0B Ha OIEHMBAEMOW JTMHUN METPOTIOINTEHA.

5.4.9 Tlepen mpoBeneHHEM U3MEPEHUH B KaXKJOW TOYKE HEOOXOIMMO OICHHUTH BIUSHHE (POHOBOTO
yMa B MOMEIIEHUU. [ 3TOro M3MEPSIIOT KBUBANEHTHBIA L4 o M MAKCUMAIBHBIA Ly e YPOBHHU

D D
3ByKa 3a HWHTepBan BpemeHu 71, a Takke L ) u L(Arzm (oHOBOrO IIymMa 3a BpeMs MEXIY

A ske
=L, -0 woL, =L, -b007

Aoxe Aosxe Asxe Amax ‘Amax *

MMPOXOKACHUSAMMU IMOC3T0B. Beraucnsitor Pa3HoOCTHU AL

HOpu AL, e < 3 0b 1 AL, e < 3 b OLIGHKY IIYMOBOTO BO3ICHCTBUS OT IBIDKEHHS IOE3I0B
METPOIIOJIMTEHA B COOTBETCTBUHU € HACTOSAIIUM CBOJIOM MPaBUJI BBHITOJHUTE HEJb3SI.
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Mpu AL 5 < 3 nb, HO AL, e 2 3 1B OLEHKY ClleyeT NPOBOAUTH 110 PE3yJbTaTaM H3MEpPEHHUs
TOJBKO L pay.

Ipu AL os 2 3 1b 11 AL ax 2 3 1b OLIGHKY ClIeAyeT MPOBOIUTH OJHOBPEMEHHO 10 M3MEPEHHBIM
3HAYEHMSM 00OMX MapaMeTpoB LIyMa, IPH 3TOM B 3HAUCHUS L, ., TOJDKHA OBITH BHECEHA TIONpaBKa Ha

ypoBeHb (hoHOBOTO IITyMa (cM. 5.5.3).
@)
‘A oke

I[J'Iﬂ MOBBIIICHUA HAJACKHOCTU PE3yJibTaTa uenecoo6pa3H0 HU3MCPCHUA L TOBTOPUTH TIOCJIC

BBINTOJIHEHHSI U3MEPEHUI U YCPeTHUTH 10 hopMynam u3 5.5.2.

5.4.10 BeIOuparoT TOUKy ¢ HAaHOONBIIUMH 3HAYCHUAMU L4 o6 U Ly mar. JaNbHEHIIIE M3MEpeHUS (1
00paboTKy pe3yabTaTOB) MPOBOISAT B ATOM TOUKE.

5.4.11 IlpucBanBatot pe3yabraTaM U3MEPEHUH L4 5 U L4 v, BHITIOJIHEHHBIM B BHIOpAaHHOW TOUKE,
Homep | u mpoBomaT emie n —1 W3MEpeHHMH (UIMTENBHOCTBIO I KaK10€) HKBHBAIEHTHOTO H
MaKCHMaJIbHOTO ypoBHeW 3Byka. OOmiee 4YUCIO # W3MEpeHUI BBIOMpAETCS M3 YCIOBHSI, YTOOBI
CYMMapHO€ BpeMsl BBIIIOJIHEHUS] N3MEPEHHH YpOBHEil 3ByKa B Touke Obuto He MeHee 30 muH (7, = nT 2
30 mMuH).

[Ipumeuanue - JlomyckaeTcss IPOBECTH OAHO U3MEPEHUE SKBUBAJIECHTHOIO U MAaKCUMAJIBHOTO YPOBHEH 3BYyKa
JUIATENBHOCTHIO 1), = 30 MuH.

5.4.12 Jlo u mocie mpoBeICHUS U3MEPEHUH CIIeTyeT BBITOIHATh KaTHOPOBKY CPEICTB M3MEPEHHUIA B
COOTBETCTBUM C MHCTPYKIMSAMH MO WX JKCIUTyaTanuu. Eciu pe3ynbTaTsl KamHOpOBKH Pa3IHUAIOTCS
Gosiee ueM Ha 1 1b, n3MepeHus ciaeayeT NOBTOPUTD.

5.5 O6pab6oTka pe3yJbTaTOB U3MeEpPEeHU

5.5.1 VI3 n u3MepeHHBIX 3HAaYeHNH MaKCHUMAIBHOTO YPOBHS 3BYKA L4 yay, i1, | = 1, 2, +, 1, BEIOUpAIOT
HanOOoNbIIee 3HAUYCHUE L4 yax, x U IPUHUMAIOT €70 B KAYECTBE 3HAUYCHHS MAaKCHMAaJILHOTO YPOBHS 3BYKa
3a BpeMsI OLIEHKH IIIyMOBOT'O BO3/ICHCTBUSL.

5.5.2 Tlo n u3MepeHHBIM 3HAYEHUSIM SKBUBAJIEHTHOIO YPOBHS 3BYKA Ly 5w i» | = 1, 2, ..., B,
PACCUMTHIBAIOT CPENHUM SKBMBAJICHTHBIA YPOBEHL 3ByKa L., 3a CyMMapHOE BPEMs BBIIOJHEHHS

m3mepenuit T, o popmyie

— 12 0z
T = 101g [ = S10M 0t |
e e .?3:'% (5.1)

[Ipumeuanue - Eciu pasuuna Mexay HauOOJBIINM M HAaMMEHBIIMM M3 U3MEPEHHBIX 3HAYEHUH Ly HE
npeBbIniaeT 5 Ab, cpeaHuii SKBUBaJICHTHBII yPOBEHB 3BYKa MOXKET OBITh BBIYHCIICH 110 (hopMmyIie
]

= 1
Ly = ;Zl:i'mm,i-
= (5.2)

5.5.3 DKBUBaJIEHTHBIM ypOBEHb 3BYyKa, XapaKTEpU3YIOLIUH ITymMoBoe Bo3jelcTBue B TeueHue 30
MUH pealii3aliy pexruMa HanboJiee HHTEHCHBHOTO JABMIKEHHS TIO€3/I0B, BBIYUCIISIOT 10 (hopMyJie

Fgens = Lge + K +101g | 2222 +1Ulg[;—”]—15, 53)
1]

Hr

rae K - mompaBka Ha ypoBeHb (POHOBOTO IIyma, 1b;

N7, max ¥ Ny - YACITA COOBITHH TPOXOKAEHUS Toe3/1a 3a 30 MUH B pexxnMe Hanbosee HHTEHCHBHOTO
JIBIDKEHUS TT0€3/10B M 33 BpeMst 7, B PeXKUME, B KOTOPOM BBIIIOIIHEHBI H3MEPEHUS;

To=1 MuH.

3HaueHue NonpaBky K NMPUHUMAIOT B 3aBUCUMOCTH OT pasHocTH AL, .. YPOBHEIl M3MepseMoro u
¢donoBoro mryma (cm. 5.4.9):

AL, ., 0B 3 4-5 6-9 10 u 60itee
K, nb -3 -2 -1 0

5.5.4 DKBUBaJIECHTHBIH yPOBEHb 3BYKa 3a BpeMs OLICHKH IIYMOBOTO Bo3jeicTus (16 4 mHeM u 8 4
HOYBI0) BBIUUCIISAIOT 110 (hopmyJie
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Lyves = Lgne +1012 % ~10lg #, —C,

. (5.4)

rae C - IOCTOSTHHAS, YIUTHIBAIOIIAS ITPOJOKATENFHOCTD OIIEHKH ITyMOBOTO BO3ICHCTBHS U YHCIIO
COOBITHIT TPOXOXKICHHS TTOE3/1a 32 BPEMsI OIICHKH IIIyMOBOTO BO3IEHCTBUS, 1b.
3HaueHus: nocTosiHHON C OnpenensoT no npuiaoxeHuto XK.

5.6 OueHka HIyMOBOI0 BO3/1eiicTBUS

OHGHKy ITyMOBOI'O BOSHeﬁCTBHH B IIOMCHICHUAX XUJIbIX U O6H_ICCTBCHHBIX 3]laHI/II71 OT ABHXXCHUS
MOEe37I0B  METPOIoJuTeHa Ha coorBercTBHe TpeboBanusM CH 2.2.4/2.1.8.562 u T'OCT 12.1.036
BEITIOJTHSIOT TIOCPEACTBOM CPaBHEHHUS ONpeAeNeHHBIX 1o 5.5.1 m 5.5.3 3HadeHW#t MaKCHMAIbHOTO
L maxg ¥ SKBUBATICHTHOTO L yax, » YPOBHEH 3ByKa C JIOIMYCTHMBIMH 3HA4YE€HHSMH, PUBEICHHBIMH B
Tabume 5.1.

pa L ses, 11 < Lt sws, 00n B Lt max, & S Lt mas, 0on TPEOOBAHUS HOPM BBITTOTHEHEI.

Tput Ly s, 1> L s, 0on WA Ly max, R > Lt max, 0on TPEOOBAHUSI HOPM HE BBIITOJTHEHBI.

C uenmplo HAaKOIUICHWS OIBITa M YIIyOJIEHHOTO M3y4YEHHsl aKyCTH4YeCKOW OOCTaHOBKM B
IIOMCUICHUAX KUIIBIX U OGH.ICCTBEHHI)IX SI[aHI/Iﬁ OT ABMIKCHHU MOE310B METPOIIOJUTECHA AOIYCKACTCA
JIOTIOJIHUTEIBHO TPOBEACHHE OLEHKH OKBHBAJICHTHOTO 3HAYECHUS YPOBHSA 3BYKA L4 o &,
XapaKTepU3yIOIIEero Bo3aeicTBre 3a qHeBHOE (16 1) 1 HOYHOE (8 U) BpeMsi.

5.7 IlpeacraBjieHue pe3yibTaTOB

Pesynbrarbl m3aMepeHuil OQOPMIIIOT MPOTOKOJIIOM, KOTOPBIA JOJDKEH COZAEp)KaTh CIenylolue
CBEJICHUS:

- OpraHusanysi, MpoBOAMBIIAsA U3MEPECHUA,

- JIMHUA METPOIIOJIMTEHA, IT0€3/1a KOTOpOﬁ SABJIAKOTCA UCTOYHHUKAMH OLICHMBACMOI'0 1IyMa,

- MECTO TIPOBEICHUS N3MEPEHUH (3aHne, 3Tax, KBapTHPA);

- 7JaTa ¥ BpeMs IPOBEACHHS U3MEPEHUIL;

- cpezAcTBa n3MepeHuil (mpubop, THII, 3aBOJICKON HOMEP, CBEACHHS O TOCIIOBEPKE);

- TUTaH MTOMETICHNUS ¢ HAHECEHHEM TOUCK M3MEPEHHUS;

- pe3yJIbTaThl U3MEPEHUH (OCIMILIOrpaMMa, BPEMs OJJHOTO U3MEpEHUs U o0l1ee BpeMsi IPOBEACHHS
N3MEpPEeHNH, 4YHCIO COOBITHA IPOXOXKIEHMs IM0e34a 3a BpeMs OIHOTO H3MEpeHHus, Tabiauua
MaKCHMaJIbHBIX U JKBHBAJCHTHBIX YpOBHEW 3ByKa (DOHOBOTO M CyMMAapHOro IllyMa, HOMEp TOYKH, B
KOTOpOH 3aperiucTpUpoOBaHbl HAUOOIBIINE 3HAYCHUS] YPOBHEW 3BYKa, YKMCIIO U3MEPEHNH B BBIOPAHHON
TOYKE);

- BpeMsI OIICHKH (JIeHb, HOYb);

- pe3ynbTaThl 00pabOTKY U3MEPEHHBIX 3HAUECHUN YPOBHS 3BYKA (Lt max, &y Litoe » Lt oxs, My Lt oxs, )

- 3aKJIIIOYCHHUE 10 PE3YyJIbTaTaM OLICHKU,
- IOAITUCH JINL, MTPOBOANBIINX U3MEPEHU U OLIEHKY NTYMOBOTO BOSHCﬁCTBHH.

MMPUJIIOXEHUE A
(pexoMeHIyeMoe)

3BYKOM3OJINPYIOIIAS CHOCOBHOCTD ITYMO3AIIUTHBIX HAPYKHBIX
OI'PAKJIEHUN

A.1 [Ins obecnieyenus TpedyeMoii 3ByKOM3OJISIINY HAPYKHOTO OTPaXKICHUSI HEOOXOJMMO B TIEPBYIO
oyepeb BbIOpaTh KOHCTPYKLUHUIO OKOH HJIM JPYTHX CBETONPO3PAYHBIX OrPaKICHUH ¢ HEOOXOIUMBIMH
3BYKOM3OJHMPYIOIIUMH KauecTBaMH. [Ipy BBIOOpE KOHCTPYKTMBHOTO pEIICHHS OKOH CIIeIyeT
YYHUTBIBAaTh TPEOOBAHUS K BO3yXO0OMEHY IPOEKTHPYEMOTO 3IaHUsL.

OOBbIYHBIE KOHCTPYKIIMH OKOH C €CTECTBEHHON BEHTHJISILIUEH Yepe3 OTKPBIThIC (JOPTOUKH WU Y3KUE
CTBOPKU 00€CIEeYMBAIOT HOPMAJIBHBIN HIYMOBOIl PEXKHUM B MOMEIIEHNH, €CIIM YPOBHH BHEIIHETO IIyMa
B 2 M OT HapyXHOTO OIPQXACHHS HE IPEBBIMIAIOT JONMYCTUMBIX YPOBHEH, YCTaHOBJIEHHBIX
caHuTapHbiIMH HopMamu [l]. B mpoTuBHOM ciydae BO3HHKAeT HEOOXOIMMOCTh NPUMEHEHUS
CHEIHUaTIbHBIX ITyMO3AIINTHBIX OKOH C BEHTWISIIMOHHBIMH 3JEMEHTaMH, KOTOpBIE O00ECHEeYHBAIOT
CHW)KCHHE BHEIIHEro IIymMa J0 HOPMBI M OJHOBPEMEHHOE HOPMATHBHOE IOCTYIUICHHE BO3IyXa B
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MOMEIIECHUE.

A.2 XapakTepuCTHKH 3BYKOM3OJLILIMN CTaHIAPTHBIX JIEPEBSIHHBIX OKOH (B 3aKPHITOM ITOJIOXKEHHH),
TIIYXUX MECTAUIMYECKUX OCTCKICHHBIX BHTpa)Keﬁ, ITYMO3AIIUTHBIX BEHTUIIAIIMOHHBIX OKOH (B PEXKUME
BCHTUJIAIIMU U B 3aKPbBITOM HOJ'IO}KeHI/II/I), a TAaKK€ HCKOTOPLIX CHEIUAJIBHBIX KOHCprKHI/Iﬁ OKOH C
TTOBHIIICHHOHN 3BYKOHM3OJISAIMEH B 3aKPHITOM ITOJIOKEHHUHN TIPHUBEICHBI B Tabmuie A.l. XapakTepucTuKH
ZIBEpel C MOBBIIEHHON 3BYKOM3OIIAIIUEH MIPUBECHEI B Tabmmie A.2.
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Tabmuna A.1 - CHm:kenue TpaHcmopTHoro myma AL, n1BA, pa3inyHBIMH KOHCTPYKIUSIMH

OKOH
CHmXeHue TpaHCIIOPTHOTO
Tun KOHCTPYKIIMK OKHA dopmyna myma AL, nBA
CxeMa OCTeKIICHHs OCTEKJICHUA, MM | B 3akpeitomM | B oTKpbITOM
MOJIOKEHUH | TIOJIOKEHHUH
1 |Cnapennas o 'OCT 11214 6+57+4 28 15
¥ -
sl s7 |4
2 |Cnapennas no 'OCT 11214 3+57+3 24 15
i osr U3
3 |Paznmensnas mo 'OCT 11214 3+95+3 28 15
s
| I
4 |Pasgenpuas mo 'OCT 11214 6+95+4 31 15
6 95 le
5 |PasnmempHas co crexmomakeroM (CII) wu| (3+21+3)+56+3 33 15
crexsiom mo 'OCT 24699
“,— -
3J21j13 36 |3
6 |Pasmenpnas co crexnomakerom (CII) wu| (4+9+4)+114+4 34* 15
crexinom JIOK-1, JIOK-6 OAO MIICM
4|34 114 4
7 |PazpenbHo-ciapenHas mo [OCT 11214 3+57+3+46+3 33 15
3l 57 t" 46 ||3
8 |Pazgempmas 2PII mo amebomy PM-1372 6+128+4 39 30
morn.l ¢ kmamaHoMm-rimymmrtenem  KT-9
(MHUUNTOII)
o 128
9 |Co crexyioM M CTEKJIOonakeToM B oamHapHOM| (3+12+3)+44+3 33 15
neperuiere ("bapanoBuunapes")
dIFE
i i
10 |C  #ByXKaMepHBIM  cTekiomakeroM  c¢| 4+12+4+12+4 31 28
BeHTKJIanaHoM "Aspomar-80"
12 12
4
11 |C JIByXKaMEepHBIM crexionmakerom|  4+8+4+8+4 30 15
"EBpooxno" (JIOK-3, OAO MIICM)
o|lllsll¢
-J—b&-—
12 |Co crexsonakerom (OAO MIICM) 4+20+4 25% 15
41120014
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13 |depeBo-amomunneBoe ¢ CII u crexiom| (5+15+5)+46+5 33 15
(OAO "3apeune")

S1p3L5 464l 5
1

14 |Ocreknenue OAIKOHOB U JIOIHKUI 3 17%* TH*

f—

[

* I1o JaHHBIM M3rOTOBHTEICH.
** [Ipu pacueTax CyMMHPYETCsl CO 3HAUCHUSIMH CHIDKCHUS TpaHCTIOPTHOTO nryma AL (1BA) OKoH.

Tabnwma A.2 - /IBepu ¢ NOBbIIIEHHOI 3BYKOU30/UpYIoLIell cocodHocThI0 Ry, TBA

Vcnopus IpUJICTaHus 3ByKOI/I30J'I$IIII/I$I, )_'IB, B OKTABHBIX IT1O0JIOCaxX

KoncTpykius nonorHa Ry,
HOJIOTHA 110 CO CpeHETCOMETPHYECKUMH YacToTaMu, [’
ABepH nepumerpy mputsopa | 125 | 250 | 500 | 1000 | 2000 | 4000 | "PA
CranpapTHOE nasepHoe|Uepes mpokmaaky u3| 18 21 24 24 23 27 21
MOJIOTHO TOJIIMHON 40|meHononauyperana 21 25 25 26 26 23 21
MM ceueHueM 10x5 wmwm.
Uepes mnpoxyiaaxky wu3
TIOPUCTOI pe3uHBI
ceuenueM 14x3 mm
To Ke, oowuroe| Ymotasronmii Banuk| 20 26 29 32 35 36 26
JIepMaTHHOM I10|Ha IBEPHOIT KOpoOKe

MUHEpaJIbHOMY BOMIIOKY

JBepHoe  moinotHo  c|Uepes  mBa  psmal 21 25 31 37 39 35 27
HAIUTBIBOM, COCTaBIICHHOE| TIPOKIATOK u3
u3 IBYX HaPY>KHBIX | TOPUCTON PE3UHBI

TUCTOB (haHEepHl U OHOTO
JucTa acoecToleMeHTa 1o
6 MM KaxAbli M JBYX
MPOMEKYTOYHBIX  CIIOCB
CTEKJIOBOJIOKHA 1o 10 u

50 mm
JIBotiHas IBEPH c|Yepes Ba psamal 31 29 36 46 49 42 34
tamMOypoMm mmpuHOH 30|mpoKIagoK u3

CM (KOHCTPYKLIUS IBEPH -|TIOPHCTON PE3HHBI
CM. IIPEBLIYIINN TYHKT)

JlBepHOE MOJIOTHO,| Yepe3 mpoknaaku u3| 38 34 44 46 50 55 39
COCTaBJICHHOE M3 TpPEX|[IOPHCTON PE3UHBI
CTaJIBHBIX TUTAT

TONIMMHOH 2,2 B 3 MM,
cnos mecka 20 MM,
CTEKJIOBOJIOKHA 41 MM u
pe3uHbI 4 MM

A.3 U3 dakTopoB, BIMAIOMNX HAa 3BYKOU3OJSIIMOHHBIE CBOWCTBA OKOH C JABOMHBIM OCTEKIICHHEM,
PELIaoNIMMH SIBISIOTCS TOJIIMHBI CTEKOJI M BO3YIIHOTO ITPOMEXYTKa MEXIy HUMH. B crmapeHHBIX n
pa3zesbHBIX OKHAaX YBEJIWYEHHE TOJIIMHBI OJHOTO M3 CTEKOJN ¢ 3 10 6 MM MO3BOJSET MOIYYUThH
3BYKOM30JSIIMI0 Ha 3 nBA Bble. YBeJIMYEHUE BABOE TONIIMHBL OOOMX CTEKOJ ITOBBIIIAET
3BYKOM3OJISLMIO MPUMEPHO Ha 5 1BA.

[lpy HanmMuMM YIJIOTHSIOUIMX MPOKIAJOK YBEJIMYCHHUE BO3YIIHOTO MPOMEXKYTKA CIIOCOOCTBYET
MOBBHIIIEHUIO 3BYKOM3OJSIIMU Ha Heckoibko ABA. OgHako ciexyeT y4UTBIBaTh, YTO BO3MOXKHOCTh
MOBBIIICHUS 3BYKOM3OJSIIMM OKOH 33 CUET YBEIWYCHHUS BO3AYIIHOTO NPOMEXYTKa JIMMHTHPYETCS
TOJIMHON HAPY>KHBIX CTEH 3/1aHHU.

A.4 BaxxHoe 3Ha4YeHHE MMeeT oOecredeHHe IepMEeTHYHOCTH IPUTBOPOB OKOH. Hampumep, eciu
00BIYHOE CHApEeHHOE OKHO C OJHOHM MPOKIAIKOW MMeeT 3BYKOM3OoIImio 26 n1bA, To 6e3 mpokiagku
oHa cHmxkaercsi a0 21 nBA. [lnsg sddexTrBHONM pabOTHl YIJIOTHSIOUIMX IPOKIJIAJA0K HEO0OXOIMMO
o0ecrieunTh HaJuIeXalee WX O0XKaTHe, YTO JOCTUTACTCS HMCIOJIBb30BAaHUEM HATSHKHBIX 3alHPArONINX
npubopos. Haubonee mupoko mnpUMEHsAEMble MPOKJIAAKM U3 IEHONONUYPETaHa JIOCTaTOYHO
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3¢ EKTUBHBI, OJJHAKO UMEIOT OTHOCHUTEIBHO HEOOJBLION CPOK CIIYy>KOBI. 3HAUYUTENHHO JOJITOBEYHEE
MIPOKJIA/IKK U3 OPUCTOM PE3NHBI HIIM PE3UHOBBIE ITPOKIIAJKH JIETIECTKOBOTO THIIA.

A.5 Tlpu ycTaHOBKE CTEKOJ (CTEKJIONAKETOB) B CTBOPKE OKOH HEOOXOIUMO 00ECIeUNBAaTh TNIOTHOE
UX MPUMBIKAHHUE K 3JICMCHTAM CTBOPOK.

A.6 Ilpy mpUMEHEHHH OKOH C TPOWHBIM OCTEKJICHHEM CIIEAyeT YYUTHIBATh CIEHU(HKY padoThI
9TUX KOHCTpyKiud. [Ipu ycTaHOBKE cpemHero crekia B CEpeAMHE BO3LYLIHOTO IPOMEXYTKa
3BYKOM3OJISIINS OKHA HE TOJIBKO HE MOBBIMIAETCS, HO JlasKe HECKOJIBKO yXYALIaeTcs B HanboJiee BaKHOH
JUISL 3aIUUTHI OT TPAHCIIOPTHOI'O IyMa HU3KOYAaCTOTHOH 00iacTu. IIpu cMelIeHHn CpefHero CTeKia B
CTOPOHY OHOT'O U3 KpailHUX CTEKOJI 3ByKOU3OMIALMA TPOHHOTO OCTEKJICHUS BO3pacTaeT, IpUOIIKasiCch
K 3BYKOM3OJISILIUM JIBOWHOTO OCTEKJICHHS C TOH K€ CyMMapHOHM TONIIMHON cTekosl. ONTUMajIbHBIMU
ABJIAAIOTCA KOHCTPYKIMWH, B KOTOPBIX CPEAHEE CTCKIIO HpI/IGHI/I)KCHO K OTHOMY U3 KpaﬁHI/IX, HarpumMep
OKHO C pa3/ie/IbHbIMH IIepeIIeTaMy, OCTEKJICHHOE CTEKJIOM U CTEKIONAKEeTOM; 3TO IO3BOJIAET yAadHO
COYeTaTh TEIIOPH3NIECKHE U aKyCTHIECKHE ITapaMeTphl OKHA.

MMPUJIOXEHUE b
(ctipaBo4HOE)

YPOBHHU 3BYKOBO MOIIHOCTH IIIYMA, TEHEPUPYEMOI'O B
MYMOI'JTYHIUTEJIAX

JlanHBIE O COOCTBEHHOM ITyMOOOpa3oBaHMM B DIymmTensx cedenmem 0,5x0,8=0,4 m? ¢
mwractuHaMu TommmHoi 100 n 200 MM mpuBeieHE! B Tabmmme b.1.

Tabnuua B.1 - YpoBHE 3ByKOBOii MOIIHOCTH IIyMa, FreHepUpyeMoro B raymmreiasnx (¢. = 0,5)

[4]

Tonuuia CxopocTh YpoBeHb 3ByKOBOM MOIIHOCTHU Ly, 1B, B OKTaBHBIX
MOTOKA B 1oJiocax 49acTorT, 11y
dopma MIaCTUH IUIACTHH, rTymTene
MM we > | 63 125 | 250 | 500 | 1000|2000 | 4000 8000
Bbes obrekareneit 200 10 47 48 | 48,5 | 50,5 | 47,5 | 41 32 | 23,5
15 55 | 56,5 | 55,5 | 57,5|57,5|54,5| 46 | 38,5
20 61 | 625 | 61,5 | 62 | 62,5]| 62 |575| 50
C UWIMHIPUIECKUMHA 200 10 44 | 45,5 | 48,5 | 48 45 38,5 28,5| 21,5
00TeKaTEIIMU TOJILKO 15 53 54 55,5 |57,5(156,5| 54 | 46 | 35,5
Ha BXOJie 20 58,5 60 | 60,5 | 61 61 |59,5|52,5| 44,5
C mwmuaapuyeckumu| 200 10 44 | 455 | 45 |44,5| 40 | 33 |24,5] 19
o0TeKaTeIIMHU Ha 15 52 53 52,5 | 54,5| 53 49,5 41 | 30,5
BXOJIE 51 20 57 58 57,5 59 |595| 57 | 51 |41,5
MpU3MaTUUYECKUMH Ha
BBIXOJIS
be3 obTekaTeneit 100 10 44 44 | 47,5 1485 | 46 | 39 | 29 | 245
15 53 54 54 58 58 55 | 48,5 39,5
20 58 | 59,5 59 61 63 61 56 48
C UWIMHIPUIECKUMHA 100 10 44 45 48 48 | 44,5 | 37 25 22
o0TeKaTeIIMuU Ha 15 52 53 53,5 | 56,5 | 56 53 |44,5| 324
BXOJ€ 20 57 58 58,5 | 61 62 |160,5]54,5| 44
C IWIMHAPUYECKUMU 100 10 43 44 45 46 | 44 |36,5| 23 21
o0TeKaTeIIMHU Ha 15 50 51 52,5 | 56,5 |57,5| 54 | 43 | 30,5
BXOJIE 51 20 56 57 | 58,5 | 61 62 | 60 |53,5| 43
MpU3MaTUUYECKUMU Ha
BBIXOJIS
[Tpumevanus
1 3By1<03asr MOIIIHOCTH CO6CTB€HHOFO myMa TIYIIUTEId MNPaKTUYCCKU HE 3aBUCUT OT €ro MJIMHBI, a
onpeAenseTcs KOHCTPYKIMEN TIyIIUTENs.
2 TlepumeTp 3BYKOIOIJIOIIAIOUIMX KOHCTPYKLHUH IONEPEYHOr0 CEUCHMs IJIYIIUTENeH COCTaBIsIeT NpH
tommuHe wacTiH 200 MM - 2 M, ipu TosmmuHe 100 MM - 4 M.
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MMPUJIIOXKEHUE B
(ctipaBo4HOE)

3BYKOM3O0JISAAIUA OBPBEKTOB C IIOMOIIBIO 9KPAHOB

B.1 Heobxommmas axyctmdeckas 3(QEeKTHBHOCTH SKpPaHOB 00ECIeUMBAETCS BAapbHPOBAHUEM HX
BBICOTBI, JUIMHBI, PACCTOSIHUS MEXIY UCTOUHUKOM IIyMa U 3KPaHOM.

B.2 CHwxeHue ypoBHS 3ByKa SKPAaHOM-CTEHKOW B pPACUETHBIX TOYKaX, PACIIOJIOKEHHBIX Ha
TreOMETPUUECKON TpaHUIle 3BYKOBOM TEHH, T.e. Ha NPOJODKEHUM NPSAMON JHMHUHU, COEAMHSIONIEH
aKyCTHMYECKUI LEHTp MCTOYHHWKA IlyMa C BEPLIMHOW 3KpaHa, cocraBisier 5 nbA. Jlns obecrnieueHus
Oosiee BBICOKOI akycTUueckoi 3(h(eKTHBHOCTH BepUIMHA dKpaHa JIOJDKHA BO3BBIIATHCS HAJ| MPSIMON
JIMHUEH, COEINHAIOIIEN aKyCTUYECKUI IEHTP UCTOYHMKA 1lIyMa C paCU€THOM TOUKOM.

B.3 Jlns yBenwueHMs aKkycTHUecKOH S((EKTHBHOCTH 3KpaHa M YMEHBIICHHS €ro BBICOTHI
paccTosiHME MEXIy HCTOYHMKOM IIyMa W 3KPaHOM DPEKOMEHAyeTcs INPUHHMAaTb MHHHMAIbHBIM C
ydeToM obecrieueHnst 0€30M1aCHOCTH ABMXECHUS 1 HOPMAJIBHON 3KCIUTyaTalluy JOPOTH U TPAHCIIOPTHBIX
CpPeACTB.

B.4 OpueHTHpOBOYHbBIE BETHUUHBI CHUKEHUSI YPOBHS 3ByKa MPOTSKEHHBIMU 3KpaHaAMH-CTEHKaMHU
Ha BbICcOTE 1,5 M OT YpOBHS IOBEPXHOCTH TEPPUTOPUU MPH PACCTOSIHUU MEXKAY KpaeM IMpoe3Kel yacTu
JIOPOTH U 3KpaHOM, paBHOM 3 M, IIpHUBeIeHbI B Tabmuie B.1.

Tabnwma B.1 - CHH:KeHHe YPOBHSI 3BYKA NMPOTSKEHHBIMH YKPaHAMHU-CTeHKAMHU

Paccrosiaue M1y OKPaHOM H BhicoTa skpana, M CHmxeHue ypoBHs 3ByKa SKPaHOM,
pacyeTHOM TOUKOU, M nbA
10 2 7
4 12
6 16
20 2 7
4 12
6 15
50 2 7
4 11
6 14
100 2 7
4 11
6 13

3HayeHHsT aKyCTHYeCKOH A((eKTUBHOCTH, MPHUBEICHHBIC B Tabmuie B.1, coxpansrorcs mpu yrie
BHUJMMOCTHY SKPaHUPOBAHHOTO yYacTKa YIUIIBI U3 PACUETHOM TOUKH O, paBHOM He MeHee 160°.

B.5 JIns yMeHBIIEHUs BBICOTHI JKpaHA-CTCHKH PEKOMEHIYETCS MPUMCHSTH KOMOWHHPOBAHHBIC
OKpaHbl, COCTOAIINE U3 3eMJISHON HaCBIIA WU KaBaJib€pa CO CTEHKOM IMOBEPXY WJIM U3 BBIEMKHU CO
CTCHKOM Ha OpOBKeE.

B.6 Marepuan sl M3TOTOBJIEHHUS DKPAHOB CIEAYeT MOAOMpPATh MCXOIS W3 KOHCTPYKTHBHBIX U
SKOHOMHYECKUX CcooOpaxkeHwit (OeTOH, NepeBO, CTalb, ATOMHHHWHN, TUTACTUK W Ap.). [Ipm sToM
HOBEPXHOCTHAS INIOTHOCTH SKPaHa-CTEHKH JOIKHA OBITh He MeHee 20 Kr/Mm?,

B.7 KoOHCTpyKTHBHBIE pPEIICHHUS 3KPAaHOB, NMPETHA3HAYCHHBIX [UIsI YCTAHOBKM HA YIHIAX WU
JIoporax ¢ JIByCTOPOHHEH 3acCTpOWKOH, JOJKHBI NPEAYCMATPHBATH HAIMYHE 3BYKOIMOIIONIAOIINX
OOJMIIOBOK. 3BYKOIOTIOIIAIONINE MAaTEPUANbI, UCIONB3YEMBIC I OOJNUIIOBKA 3KPAHOB, IOJDKHBI
06Ha[[aTI) CTa6I/IJ'[I)HI>IMI/I (bI/ISI/IKO-MexaHI/I‘IeCKI/IMI/I N aKyCTUYCCKHMMU ITO0Ka3aTCIAMHU B TCUCHUEC BCETO
nepuona dkcmryaTanud. OHHM JOJDKHBI OBITh OMOCTOMKMMH W BJIArOCTOMKHMMH, HE BBIICIATH B
OKPY)KAIOMIYI0 Cpely BPEAHBIX BEIIECTB B KOJMYECTBAX, MPEBBIMIAIONINX IPEIEIBHO IOMyCTHMEIE
KOHIIEHTpaluu s atMochepHoro Bo3ayxa. s yBenmndeHus 3¢(HEeKTUBHOCTH 3BYKOIIOTJIOIIAOIITIE
MaTepHalbl JOJDKHBI KPEIHUTHCS Ha JKECTKOM OCHOBAaHHH HENOCPEICTBEHHO Ha MOBEPXHOCTH 3KpaHa.
Jl1s 3a1muThl 3BYKOIIOTIIONIAIONIETO MaTepruaia OT IMOMAaaHus BIard HEOOXOIUMO IperycMaTpUBaTh
3alIUTHOE MOKPHITHE B BUJC IUICHKH. CHApYKU 3KPaH CO 3BYKOMOTJIOMIAFOIICH OOJMIIOBKON JOJDKCH
3alIIAThCs Iep(OPUPOBAHHBIMY JINCTAMU U3 AJTFOMUHHUS, CTATH WU TUIACTHKA.

[Tombop 3BYKOIOIJIOMIAIONIMX MATEPUATIOB M 3aIUTHBIX IOKPBITHA, a TaKkKe I[IapamMeTpoB
OOJIMIIOBOK CJIEYET MPOU3BOAUTE B COOTBETCTBUHU C PEKOMEHAAIMIMH, H3nokeHHbIMU B CHull 23-03.

B.8 KoHCTpyKIHMH OTHENBHBIX 3JEMEHTOB JKPaHOB JOJDKHBI OO0ECIeYrWBaTh IUIOTHOE WX
MPUMBIKaHWE JAPYT K Jpyry UIS CO3/IaHUS aKyCTHYECKH HEIpO3payHoOro 3KpaHa, Oe3 miened u
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OTBEpPCTHUH.

B.9 DkpaHbl 1OIKHBI OBITH JJONTOBEUYHBIMH, CTOWKUMH K aTMOC(EPHBIM BO3JICHCTBHUSIM M BPEAHOMY
BJIMSHUIO BBIXJIOITHBIX T'a30B, PACCUMTAHBI HAa CEHCMUYECKUE M BETPOBBIE HATPY3KH; JOJDKHBI OBITh
TPaHCIOPTA0EIbHBIMU, HPOCTHIMU IIPH BO3BEJCHUM, MOHTAXXE W OKCIUIyaTal[UH, a TaKXKe JOJDKHBI
OTBEYATh ICTETHUECKUM TPEOOBAHUSIM.

B.10 B kauecTtBe 3KpaHOB MOTYT HCIIOJNB30BaThCS 3[JaHWUSA PA3IHMYHOrO HasHadeHWs. Hamboiee
3¢ GEKTUBHBIME KpaHAMH SBISIFOTCS 3[IaHHSA, PACHoJaracMbIe BIIOJb MAaruCTPAbHBIX YIIWI[ B BUIC
CIUTOIIHOW  (PpOHTANBFHOW 3acTpoiiku. BemmunmHa CHIDKEHHS YpOBHS 3ByKa, 0O0eCIedrmBaeMOro
SKpaHaMH-31aHUSAMHU, MOXKeET pocTurath 25-30 nbA.

MMPUJIOXXEHUE I
(pexomenmyemoe)

OBIIUE TPEBOBAHMUMA K 3BYKOHOI'TIOINAIOIIIUM MATEPUAJIAM U
KOHCTPYKIIUAM, 10ITYCKAEMbBIM K IPUMEHEHHNIO HA CTAHIUAX
METPOIIOJIUTEHA

Jnst mocTKeHUsT BBICOKMX KO3((GHUIMEHTOB 3BYKOMOTTIONICHHUS] aKYCTHUECKUX KOHCTPYKIIMH, Kak
MTOKa3bIBAET OMBIT UX MCIOIH30BAHMSI, TOJNIIMHA ITUT N0JKHA ObITh He MeHee 80-100 mm. Kpome Toro,
aKyCTHUECKHE  IUIMTBl  JOJDKHBI  YIOBJETBOPATH  CICAYIOIIMM  (DU3HKO-TEXHHYECKUM |
9KCIUTyaTallHOHHBIM TPeOOBAHHAM:

- HMMETh TPEACTABUTCNBHBIA BHEIIHMHA BHUI, OTBEYAOUIMH TpPeOOBaHHAM JICKOPATHBHOCTH
HHTEpbEPA, T.C. APXUTEKTYPHOMY HPOCSKTY CTaHLIUH METPOIOJIUTEHA;

- 00nanate KO03(pGHUIMEHTOM (OPMBI, MO3BOJSIOIMM CO3/IaBaTh W30THYThIE (KPUBOJIMHEHWHBIC)
MOBEPXHOCTH 3BYKOIMOTJIOIIAOLICH 00IHIIOBKY;

- o0ecreynTh BBIIOJHEHHE MPOTHBONOXAPHBIX TpeOOBaHWH - OBITh HETOPIOYMMH U HE
CIOCOOCTBOBATH PACTIPOCTPAHEHHIO OTHSI;

- OBITH TEPMO- U BIIArOCTOWKUMH, COXPAHATH CBOH 3BYKOIIOTJIOIIAOIINE CBOMCTBA B TEYCHHE BCETO
Heproa dKCIUTyaTalumy;

- JIONYCKaTh BO3MOXKHOCTh OYHMCTKH, B TOM YHCJE M BI@XHBIM CIIOCOOOM, W COXPAaHSITH CBOM
NepBOHAYAIIbHBIN L(BET;

- HE BBIICISTH B BO3JYX MOMCIICHUS HUKAKHX XHMHUYCCKUX U (PU3HYCCKUX BPEAHBIX BO3JCHCTBHI,
OMACHBIX IS 3OPOBbS JIFOJICH, B TOM YHCIIE U BO3MOXKHBIX OCKOJIKOB, BOJIOKOH HJIH "KOPOJIbKOB';

- obecreunBaTh JErKOCTh MOHTaKa M BO3MOXHOCTb, B CITy4ac HEOOXOJMMOCTH, 3aMEHbI OTICIBHBIX
TIOBPEKACHHBIX 3JICMCHTOB O6J'[I/II_IOBKI/I.

IMMPUJIOXKEHUE [
(cripaBo4HOE)

YACTOTHBIE XAPAKTEPUCTUKHU KOO®O®UITUMEHTOB 3BYKOIIOTJIOIEHUA
HEKOTOPBIX MATEPUAJIOB U KOHCTPYKIIUI

Tabnwma /.1 - CTpouTenbHbIe MaTePHAJIBI KOHCTPYKIUH [18]

KoapunmeHTs! 3ByKONOTIIOMEHHS Ha 9acToTax, [
125 250 500 1000 2000 4000

MaTepI/IaIILI 1 KOHCTPYKI MU

BeToH ¢ xkene3HeHHeM ITOBEPXHOCTH 0,01 0,01 0,01 0,02 0,02 0,02
BeroHHOE OCHOBaHHE PEIHCOBOTO MYyTH ™ 0,03 0,03 0,03 0,04 0,04 0,05
beToH okpaieHHbII 0,01 0,01 0,02 0,02 0,02 0,03
[IITykaTypKa 1o METAJUTHISCKON CETKE 0,04 0,05 0,06 0,08 0,05 0,05

Mpamop, rpanur u gapyrue kameHHble| 0,01 0,01 0,01 0,01 0,02 0,02
1Opo/ibl LTH(OBAaHHEIE

TpaBepTuH 0,02 0,03 0,03 0,03 0,04 0,04
Mernaxckas minMTka 0,01 0,01 0,02 0,02 0,02 0,03
DckajgaropHbIe (JICCTHUYHBIC) MPOEeMBbI* 0,03 - 0,04 - 0,05 -
IIpoems! B TOHHENE™ 1,0 - 0,9 - 0,9 -

* JNannabie K311 HyxgaroTcsl B JOMOIHATEIBHON SKCIIEPUMEHTAILHON MPOBEPKE.
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Ta6muna /1.2 - HekoTopble akycTHYeCKH€e KOHCTPYKIIMH

KoadduimeHTs! 3ByKOMOMIONICHHSI HA 4acToTax, ['11

Tun KOHCTPYKUMH

125

250

500

1000

2000

4000

Cioif  TOpUCTO-BOJIOKHUCTOrO — Martepuaia™*
tommuHOW 100 MM, MOKPBITHIA CTEKIIOTKAHBIO
3¢ nepHoprupOBaHHBIM METANIMYECKUM
SKpPaHOM TOJIIIMHOMN 1,2 MM, C
Ko uneHTOM nepdopanyn 24%,
JUaMeTPOM OTBEPCTHH 5,5 MM:

- 6e3 BO3/IyIIHOTO OTHOCA

- C BO3LYIIHBIM 0THOCOM 200 MM

0,3
0,47

0,9
0,99

0,99
0,99

0,99
0,99

0,99
0,99

0,95
0,99

Croil  MOPHCTO-BOJIOKHUCTOTO — MaTepuaia*
tosuHON 100 MM, TOKPBITHINA CTEKIOTKAHBIO,
pa3MeIeHHbI 0e3 BO3AYIIHOTO OTHOCAa 3a
MAHEISIMH W3 TIPOCEYHO-BHITSDKHOTO JIMCTa
TonmuHOW 1 MM, ¢ Ko3(dHIHEHTOM
nepdoparmu 74%

0,35

0,75

0,99

0,95

[Tanenu MPOGUINPOBAHHOTO  CTaJIBHOTO
HACTWJIA C 3allOJHEHHEM IIHPOKHX TO(PpOB
MTOPHCTO-BOJIOKHUCTHIM Marepuanom™
tommuHOW 80 MM M OKJIEHKOW mo pebpam
CTEKJIOTKAaHbIO, HA BO3IYIIHOM oTHOce 100 mm

0,45

0,87

0,99

0,99

0,99

0,97

* Ciodl TOPHUCTO-BOJIOKHHCTOTO MaTepHaa:
CYIIEPTOHKOE CTEKJIOBOJIOKHO IUIOTHOCTLIO 15 Kr/M°,

[Mpumeuanue - IlomHass HOMEHKIATypa 3BYKOIOIJIOIIAMOMIAX MAaTEPUANOB W KOHCTPYKLUHMI NpUBEACHAa B
CrnpaBounuke [19]; naHHble 10 00BEMHBIM 3BYKOIIOIJIOTUTEISIM ITpHBeIeHbI B PykoBojcTae [16].

MHUHEPAJIOBATHBIE IUIATHI IUIOTHOCTBIO 80-100 kr/m® win

IMPUJIOXEHUE E
(ctipaBo4HOE)

9KBUBAJIEHTHOE 3BYKOITIOI'VIOIMEHUE MTACCA’KUPOB HA CTAHIINN.
SHAYEHMUS KODPPUIIUEHTA n JJI51 YYETA IIOT'JIOIEHUSA 3BYKA B BO3AYXE

ITPU TEMIIEPATYPE 20 °C

Tabnuma E.l1 - DKBHBa/leHTHOE 3BYKONOIJIONIEHHE TMACCAKHPOB B YPOBHE IOCAJT0YHON

l'lJ'laT(l)OpM])l CTAHIUU METPOIOJIUTECHA, Mz.

[InoTHOCTH paccTaHOBKHU Yacrorta, '
IMACCAKUPOB 125 250 500 1000 2000 4000
6 M*/uen. 0,15 0,23 0,61 0,97 1,1 1,1
3 M*/uen. 0,13 0,21 0,48 0,81 0,96 1,0
1 M*/uen. 0,11 0,2 0,32 0,66 0,81 0,89
0,5 M*/uen. 0,1 0,18 0,28 0,59 0,65 0,72
0,25 M*/uen. 0,07 0,16 0,26 0,45 0,54 0,6
Ta6muua E.2 - 3nauenus: koddduuuenta n, M, 15 yuera NOIJIOIIEHUS 3BYKA B BO3LyXe IPU
Temneparype 20 °C
OTHOCHTENbHAS BIIAXKHOCTH Yacrota, 't
BO3ayXa, %0 2000 4000
30 0,012 0,038
40 0,010 0,029
50 0,010 0,024
60 0,009 0,022
70 0,008 0,021
80 0,008 0,020
90 0,008 0,020
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TTPUJIOXEHUE X
(o0s13aTenpHOE)

BBIYMCJIEHUE DKBUBAJIEHTHOI'O YPOBHS 3BYKA 3A BPEMS OLIEHKU
IIYMOBOTI'O BO3JENCTBUS

K.1 B cuily IHCKpETHOTO XapakTepa IIyMa, CO3/1aBaeMOro ABM)KEHHUEM IOE370B METPOIIOJINTEHA,
SKBUBAJICHTHHII YPOBEHB 3BYKa 32 BPEMsI OIICHKH MOKHO OIIPENENIUTh 10 Gopmyie [2]
TIZI a LlLag
Lz = 101g| - 210 :
z=l (OK.1)
rae Lz - ypOBEHBb 3BYKOBOM 3KCIIO3MIIUU IIIyMa OT MPOXOXKACHUS i-T0 moe3aa, 1bA;

N - 9rcin0 cOOBITHI IPOXOXKACHHUS Toe3a 32 BpeMs T OIESHKH IITyMOBOTO BO3/ICHCTBHS;

T 0= 1c.

K.2 TlpencraBnsisi LIIyMOBOE BO3ACHCTBHE OT JBHXKEHHUS IOE3[0B METPOMNOJIUTEHA B BHJE
OUKIAYECKOTO TIPOIlecca, COCTOSIEero u3 Habopa N OOUHAKOBEIX JAHUCKPETHBIX COOBITHH,
XapaKTEPU3yEMbBIX CPEIHUM 3HAYEHHWEM YPOBHS 3BYKOBOM 3KCHO3UIMU L, IIyMa OT MPOXOXKICHHS
moesna, popmyny (K.1) MOXHO TepenucaTh B BUAC

Lypor = Lip - C, (K.2)

rae noctosiHHas C 3amaercs GopMyIIon

C =10lg 3 ~101g &,
7 OK.3)
IIpumep - 3HaueHus noctossHHONM C A Pa3IMYHBIX JUHUM MOCKOBCKOTO METPOIOJIUTEHA,
BBIYMCIIEHHBIE JJIs1 qHEBHOTO (7x = 16 1) m HouHoro (7x = 8 Y) BpeMEHH OIIEHKH IIyMOBOTO
BO3JIeiicTBUS C yueToM rpaduka IBHXKEHMs I[10e3/10B, mpuBeaeHbl B Tabmuue XK.l (mist ymoOcra
BEIYUCIICHHH TIPUHATO Ty = 1 MUH).

Tabnuma X.1 - 3Havyenns nocrostuHoi C 1is muHAIE M0OCKOBCKOT0 METPONOJIUTEHA

3nauenue C, ab, 11 TUHUA

Tarancko- | Kanu- Cepny-
Bpemst | Cokons- |3amockBo-| Apbarcko- |Puies-|Komb-|Kamyxkcko- KpacHo- . | XOBCKO- JIroGnun-
oleHKH |Huueckast| penkas |[TokpoBckast| ckas |ueBasi| Pinkckas npechenckas| cxas Tumupsi-|  ckast

3eBCKast

Jenp c 0 0 1 2 0 0 1 2 1 3
7 4 jo
234
Houbr ¢ 7 4 6 8 6 5 6 8 7 8
23 4 5o
T4

)K.3 3nauenue L,; CBSI3aHO C SKBUBAJICHTHBIM YPOBHEM 3ByKa L, , XapaKTepH3YIOLIMM IIyMOBOE

BO3}ICﬁCTBHe 3a BpEMsA peajin3allii pexuMa ABUKCHUSA MOE3/10B, B KOTOPOM BBIIIOJTHEHBI U3MCPCHUA,
(bopmymoit

Lar = Lane +101g E - 101g =y,
i OK.4)
rae 7T, - o0lee BpeMs BBIMOJIHEHISI U3MEPEHUI, MUH, BhIOUpaeMoe 1o 1.5.4.11;
N - YACIIO COOBITHIA IPOXOKACHUS TI0e3/1a 32 BpeMsi U3MepeHus 7.
Bripaxenus (5.3) u (5.4) B 5.5.3 u 5.5.4 cnenytor u3 noxncranoBku BelpakeHus (K.4) B (OK.2) u
repexo/ia K 3a/IaHUI0 BPEMEHHBIX ITapaMeTPOB B MHHYTaX.
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MMPUJIOXEHMUE 3
(ctipaBo4HOE)
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Ha TepPUTOPUH KHJI0H 3acTpoiiku: CaHUTapHBIC HOPMEL.

AxycTtHKa. 3aTyXaHHe 3ByKa IIPH PAaclpOCTPAaHEHHH HA OTKPBITOM BO3JYyXE.
Yacts 1. Pacuer 3ByKomoriomeHus B atMocdepe.

AxycTuka. 3aTyxaHue 3ByKa IIpU paclipoCTPaHEHUH Ha OTKPHITOM BO3JyXe.
Yacts 2. O6muit MeTo pacueTa.

PykoBozcTBO 1O  pacueTry M MPOCKTUPOBAHHIO  LIYMOIJIYLICHUS
BeHTIIAIMOHHBIX ~ yctaHOBOK / HHWUCD Tocctpos CCCP. - M.
Crpoiimsaar, 1982.

PykoBozcTBO 1O yuery B NpOEKTax IUIAHWPOBKH M 3aCTPOWKH TOpPOJOB
TpeOoBaHUi cHMkeHUs ypoBHell myma / [IHUUWII rpamoctpouTensCcTa. -
M.: Crpoituszgar, 1984.

PexoMenmanmy 1O pacdyeTy M IMPOEKTUPOBAHUIO 3BYKOM3OJIMPYHOLIMX
orpaxaeHuit mammmuHoro obopynosanus / HUMC® T'occrposs CCCP. - M.
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